PNNL-14029

Geolog’ic and Wireline Summaries from

Fiscal Year 2002 ILAW Boreholes

S. P. Reidel
A. M. Ho

September 2002

Prepared for the U.S. Department of Energy
under Contract DE-AC06-76RL01830




DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any
agency thereof, nor Battelle Memorial Institute, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that
its use would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government
or any agency thereof, or Battelle Memorial Institute. The views and opinions
of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.

PACIFIC NORTHWEST NATIONAL LABORATORY
operated by
BATTELLE
for the
UNITED STATES DEPARTMENT OF ENERGY
under Contract DE-AC06-76RL01830

Printed in the United States of America

Available to DOE and DOE contractors from the
Office of Scientific and Technical Information,
P.O. Box 62, Oak Ridge, TN 37831-0062;
ph: (865)576-8401
fax: (865)576-5728
email: reports@adonis.osti.gov

Available to the public from the National Technical Information Service,
U.S. Department of Commerce, 5285 Port Royal Rd., Springfield, VA 22161
ph: (800) 553-6847
fax: (703) 605-6900
email: orders@ntis.fedworld.gov
online ordering: http://www.ntis.gov/ordering.htm

Oy
%@ This document was printed on recycled paper.
(8/00)



Geologic and Wireline Summaries from
Fiscal Year 2002 ILAW Boreholes

S. P. Reidel
A. M. Ho

September 2002

Prepared for
the U.S. Department of Energy
under Contract DE-AC06-76RL01830

Pacific Northwest National Laboratory
Richland, Washington 99352

PNNL-14029



Summary

Four boreholes were drilled at the Immobilized Low-Activity Waste Disposal Site in April 2002.
Three were completed as groundwater monitoring wells. This report documents the drilling and data
collected from the drilling.
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1.0 Introduction

The U.S. Department of Energy Office of River Protection is responsible for safe underground
storage of liquid waste from previous Hanford Site operations, the storage and disposal of immobilized
tank waste, and closure of underground tanks. The current plan is to dispose of immobilized low-activity
tank waste (ILAW) in the south-central part of the 200 East Area (Figure 1).

) 200 East Area )

K x
K & x
_N -
K A x
K x
K . x
)
>
<
K o x
o)
K g x
®
A 299-E23-17 @M &
299-E24-21
Location for 2nd ILAW
K Characterization Borehole x
©299-E23-1 Py
K 299-E24-4 X
4th Street 299-E23-2
K A L‘ X
299-E24-70 299-E24-;;9-E24-16
< 299-E18-3 299-E24-180 ™ ® @299-E17-9
299-E18-4 o soo%17.00 ®299-E17-14
d 299-E17-22 @, 299-E17-17
A 200-E18-1@ ! ® ¢299-E17-16
©299-E19-1 299-E1 7!-13.
299-E17-12 299-E17-18
N 200-E17-21 g | 299 F1723 299;E17 23 "‘
% % % % vt S, :\. X %% @ 699-E37-47A
Location for 1st ILAW ”—AW Disposal
299-E13-14 @ Characterization Borehole  Facility Site
299-E13-10 @

® Groundwater 20|O 4(|)O 690 80|0 10?0 12(|)0 meters

Monitoring Well

0
1
f T T T T T T T 1
0 1000 2000 3000 4000 feet

G02080026-5

Figure 1. Location Map Showing the ILAW Site and Boreholes

This report summarizes the results of FY 2002 drilling, geologic logging of cores, geophysical
logging of the boreholes and preliminary groundwater chemistry from the wells. The drilling and testing
activities associated with the boreholes were done in accordance with the Characterization Plan (Reidel
2002).



This report uses the English system of units where discussing drill depth, as it is customary to report
borehole depth data in feet rather than meters. Multiply feet by 0.3048 to convert to meters. All other
measurements are in metric units.

1.1 Boreholes

Four boreholes (Table 1) were drilled along the south and east sides and at the southeast corner of the
ILAW site (Figure 1) in April 2002 in support of the Performance Assessment (PA) activities, to establish
a groundwater-monitoring network, and to help establish a pre-operational environmental baseline (Mann
et al. 2001; Horton et al. 2000). Three of these boreholes were then completed as groundwater moni-
toring wells. Walker (2002) provides a summary report of all field activities including drilling and well
construction (see Appendix A).

Table 1. Boreholes Drilled at ILAW Site During FY 2002

Borehole Number Well Name
C3826 299-E17-22
C3827 299-E17-23
C3828 Decommissioned
3926 299-E17-25

Three of the four boreholes were completed as groundwater monitoring wells (Table 1). Borehole
(3828 was drilled and then decommissioned when a measurement critical to insure proper placement of
the silica sand pack around the well screen could not be made (Walker 2002). Borehole C3926 was
drilled approximately 3 m west of borehole C3828 and completed as a groundwater monitoring well.

1.2 Technical Objectives
The technical objectives of the boreholes were:

e To provide geologic samples to characterize the sediments in the vadose zone in support of the ILAW
Performance Assessment and the pre-operational monitoring plan (Horton et al. 2000). This includes
physical, hydrologic, and geochemical characterization.

e To install groundwater monitoring wells to establish a pre-operational groundwater baseline.

The primary factor dictating the location of the boreholes was their characterization function with
respect to developing the geohydrologic model for the site in support of the PA (Mann et al. 2001),
satisfying associated Data Quality Objectives (Reidel et al. 1995; Reidel 2002 [Appendix C, Section 3.2])
and providing information for pre-operational environmental baseline characterization (Horton et al.
2000).



1.3 Report Organization

This report consists of six chapters and five appendices. The first chapter is the introduction and
background for the project. Chapter 2 provides a summary on the drilling and sampling methods that
were used. Chapter 3 summarizes the borehole stratigraphy. Chapter 4 contains a brief discussion on the
groundwater chemistry, Chapter 5 a summary and conclusions, and Chapter 6 lists cited references. The
well summary report of Walker (2002) is reproduced in Appendix A, and Appendices B, C, and D contain
core descriptions. A summary of the geophysical logging is found in Appendix E.

2.0 ILAW Drilling and Sampling Activities

Drilling, sampling, and well construction objectives for the project are presented in Reidel (2002).
That report called for drilling and sampling of three boreholes to be constructed as groundwater moni-
toring wells. Continuous sample retrieval from selected intervals was needed to achieve the goals of the
sampling plan (Table 2).

Table 2. Intervals Selected for Continuous Coring (Reidel 2002)

Depth Borehole Physical Recharge Aquifer
(ft bgs) 3826 (38278 3828 Properties Tracers Study

8-48 X X X
54-58 X X X X
58-62 X X X X X
62-66 X X X X
64-68 X X X
68-72 X X X
72-76 X X X
76-80 X X X X
96-100 X X X X
120-124 X X X X
150-154 X X X X
154-158 X X X X
158-162 X X X X
162-166 X X X X
164-168 X X X
168-172 X

172-176 X X X
180-184 X X

220-224 X X




2.1 Drilling and Well Construction

The details of drilling, well construction, and well development are documented in Walker (2002);
surveyed borehole locations and depths are given in Table 3 and Figure 2. In summary, the boreholes
were drilled in April 2002 using the Becker Hammer drilling method from the surface into the saturated
zone.

Table 3. Borehole Locations and Depths (from Walker 2002 and Appendix A)

Borehole Number Well Name East® (m) | North®® (m) | Elevation®® (m) | Water Table®™ (ft bgs)
C3826 299-E17-22 574841.067 | 135195.921 220.589 321.82
C3827 299-E17-23 574694.485 | 134842.766 223.843 332.5
C3828 Not Applicable | 574518.125 | 134845.545 224.801 341.3
3926 299-E17-25 574515.171 | 134845.913 225.028 337.67

(a) Brass cap.
(b) From Walker (2002).

The boreholes were completed as Resource Conservation and Restoration Act groundwater-
monitoring wells. Each well has a 4-in diameter stainless steel casing and a 35-ft long stainless steel,
continuous wire wrap, 20-slot (0.020-in.) screen. A protective casing with locking cap, a cement pad, and
protective posts were installed to complete the surface installations.

The wells were developed in May 2002 with a 3-hp submersible pump used at two depths. Water was
pumped at a rate of 13 (299-E17-22), 11 (299-E17-23), and 12 (299-E17-25) gallons per minute; there
was no measurable drawdown (Walker 2002; Appendix A). Groundwater samples were taken at the end
of well development for analysis of selected parameters (see Chapter 4).

2.2 Sampling

Walker (2002; Appendix A) described the field sampling activities associated with drilling the
boreholes. Briefly, split-tube samples were collected in 4-in diameter, 1 ft- (C3826 and C3827) or 2 ft-
(C3828) long lexan liners. Table 2 summarizes the intervals collected. No split-spoon samples were
collected from C3926 because it was only about 3 m west of C3828. Grab samples were collected every
5 ft from all four boreholes for archive purposes.

End caps were taped to each lexan liner, and then the liners were double-bagged in plastic and placed
in ice chests with an additional layer of plastic between the samples and the ice for transportation to the
laboratory. Samples were transported under chain-of-custody and stored in refrigerators in the
3720 Building until they were opened for examination.
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Figure 2. Location of Borecholes Drilled at the ILAW Site

The lexan liners containing the cores from the boreholes were split open in the laboratory and logged
following the approved test plan (Reidel 2002). Each sample was photographed, and detailed geologic
descriptions made in the laboratory included geologic structure, grain-size, grain shape, sorting, color,
moisture, cementation, hardness, and reaction to HCI (see Appendices B, C, and D). Sample liners were
resealed with tape after examination and will be archived in the Hanford Geotechnical Sample Library.

2.3 Aquifer Testing

The Sampling and Analysis Plan (Reidel 2002) outlined a testing program for the hydrologic
properties of the well. This testing was designed to provide information on recovery rates, effective
permeability and other hydrologic properties for the zone in which the aquifer was screened. Testing was
done in August 2002 and consisted of slug withdrawal tests. Results of the analyses will be reported
separately.



2.4 Geophysical Logging

The boreholes were geophysically logged in August 2002. High-purity germanium logging was
conducted to determine the presence of man-made gamma emitting radioisotopes, and to provide analysis
of naturally-occurring potassium, thorium, and uranium for stratigraphic studies. Appendix E contains
copies of the log suite and the logging analysis report. No man-made radioactive materials were detected

3.0 Borehole Stratigraphy

The boreholes penetrated sediments comprising the Hanford formation and possibly the Ringold
Formation in C3828 and C3926. The main elements of the stratigraphy around the ILAW site are shown
in Figures 3 through 7. Appendices B, C, and D present a description of the individual cores as they were
opened. The well-site geologist’s descriptions (Walker 2002; Appendix A) are in good agreement with
the lithology and stratigraphy observed in the core. Small-scale features that generally are destroyed
during drilling are well preserved in the core, thus allowing a better understanding of the site.

The stratigraphic nomenclature used in this report is consistent with the standardized nomenclature
used for the Hanford Site (i.e., Delaney et al. 1991; Reidel et al. 1992; Lindsey et al. 1994; DOE 2002)
and with that used in the description of the sediments encountered in the first two ILAW boreholes (299-
E17-21 and 299-E24-21; Reidel et al. 1998, 2001).

3.1 Ringold Formation

The Ringold Formation may have been encountered in boreholes C 3828 and C3926 (Figures 3 and 7)
based on the well-site geologists logging of the cuttings. Identification of the Ringold Formation is
difficult using drill cutting at the ILAW site because of the similarity of the lithologies of the Hanford
formation and the Ringold Formation in that area. The amount of water produced by the formations and
the presence of cementation are two criteria that can help distinguish the two.

3.2 Hanford Formation

The thickness and depths of the Hanford formation encountered in the boreholes is given in Table 4.
The entire thickness of the Hanford formation at boreholes C3826 and C3827 is not known because these
boreholes did not penetrate the underlying Ringold Formation. The Hanford formation consists of pebble
to cobble conglomerate and fine- to coarse-grained sand with a few interbedded, thin silt and/or clay beds.
It is divided at the ILAW site into a lower gravel and an overlying sand unit with sparse gravel layers.



Figure 3. Stratigraphy Across the ILAW Site Based on Pre-FY 2002 Data
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Figure 4. Summary of the Stratigraphy and Lithology of Borehole C3826.
ILAW unit refers to sand layers (S) and gravel layers (G)
previously observed at the ILAW site. Also see Figure 3.
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Figure 4. (contd)
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Figure 4. (contd)
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Figure 4. (contd)
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Figure 5. Summary of the Stratigraphy and Lithology of Borehole C3827.
ILAW unit refers to sand layers (S) and gravel layers (G)
previously observed at the ILAW site. Also see Figure 3.
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Figure 5. (contd)
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Figure 5. (contd)
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Figure 5. (contd)

15



Drilled Depth
below Surface ILAW
(Feet) Unit

Elevation 224.8m or ) ~ E=] 0 - 1.5 Sandy Gravel Drill Pad
1.5’ - 9’ Slightly Silty Sand

9 -13 Sand

20k 13’ - 33’ Slightly Silty Sand
30|
sl 33’ - 234’ Sand
50 |-
60 |

70 |-

80 |-

100 L v

Sandy Silt to Silty Sand
Sand

Slightly Gravelly to
Gravelly Sand

2%.0| Sandy Gravel

q Gravel

_V_ Water Table

G02080026.3a

Figure 6. Summary of the Stratigraphy and Lithology of Borehole C3828.
ILAW units refers to sand layers (S) and gravel layers (G)
previously observed at the ILAW site. Also see Figure 3.
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Figure 6. (contd)
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Figure 6. (contd)
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May 16, 2002
350
Note: This borehole
not straight enough
360 |- to complete as a
v well. Deeper than
' expected water level
probably due to off-
370 vertical borehole.
RF?
380 - l
Total Depth = 383'
390
400 -

efiel Sandy Gravel

Sandy Silt to Silty Sand
Sand Gravel

Slightly Gravelly to
Gravelly Sand

_V_ Water Table

G02080026.3d

Figure 6. (contd)
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C3926 (299-E17-25)

Drilled Depth
below Surface ILAW
(Feet) Unit

Elevation 225.0m or

=

40 -

50 -

60 -

70 |-

80 |-

90 |-

100 L A

= 0-15 Sandy Gravel Drill Pad

1.5’ - 9’ Slightly Silty Sand
9 - 11’ Gravelly Sand
11 - 15 Sand

15’ - 36’ Slightly Silty Sand

36’ - 230’ Sand

Sandy Silt to Silty Sand
Sand

Slightly Gravelly to
Gravelly Sand

40| Sandy Gravel
Gravel

_Y_ Water Table

G02080026.4a

Figure 7. Summary of the Stratigraphy and Lithology of Borehole C3926.
ILAW units refers to sand layers (S) and gravel layers (G)
previously observed at the ILAW site. Also see Figure 3.
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C3826 (299-E17-25)

Drilled Depth
below Surface ILAW
(Feet) Unit

100 -

A

36" - 230° Sand
110 |

120

130

140

150 -

160

170

180

190 -

200~

Sandy Silt to Silty Sand ] Sandy Gravel
Sand Gravel

Slightly Gravelly to
Gravelly Sand

_V_ Water Table

G02080026.4b

Figure 7. (contd)
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C3826 (299-E17-25)

Drilled Depth
below Surface ILAW
(Feet) Unit
200 — Y
36’ - 230’ Sand
210 |-
S2
220
230 —
230’ - 235 Gravelly Sand
240 235’ - 240’ Sand
a3 240’ - 243 Gravelly Sand
243’ - 259’ Sandy Gravel
250 |-
260 | -
259’ - 275 Sand
S3
270 - |
280 |- T 275’ - 382.5’ Sandy Gravel
G4
290 - J
300+

Sandy Silt to Silty Sand
Sand

;| Slightly Gravelly to
Gravelly Sand

_V_ Water Table

G02080026.4¢c

Figure 7. (contd)
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C3826 (299-E17-25)

Drilled Depth

below Surface ILAW
(Feet) Unit
300 —_

310

320

330 -

340

350

360 -y

370

380 -

390 -

400~

275' - 382.5’ Sandy Gravel

Y ! Water Table 337.62’
May 16, 2002

Total Depth = 382.5'

Slightly Gravelly to
Gravelly Sand

bo0e] Sandy Gravel
Gravel

_W_ \Water Table

502080026.4d

Figure 7. (contd)
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Table 4. Thickness and Depth of the Hanford Formation Encountered in Boreholes

Top of Hanford Base of Hanford Thickness of Hanford Thickness of Ringold
Borehole Formation (ft bgs) Formation (ft bgs) Formation (ft) Formation (ft)
C3826 0 >363 (TD) >363 Not Known.
C3827 0 >372 (TD) >372 Not Known.
C3828 0 ~365 ~365 >18
C3926 0 ~360 ~360 >22.5

3.2.1 Lower Gravel Sequence

A basal conglomerate (Figure 8) is present in all four boreholes (G4 in Table 5; Reidel and Horton
2000). This is consistent with the first and second ILAW boreholes (299-E17-21 and 299-E24-21,
respectively). The upper part of the conglomerate consists of sandy gravel with very minor silt. The
gravel content increases with depth, reaching 80 to 100% near the bottom of the boreholes. In boreholes
(3826 and C3827, the lowermost gravel encountered was an open-framework, medium to coarse pebble
(with some cobble) gravel. The open-framework texture was recognized by the field geologist and
reflected during drilling, when air used to expel the drill cuttings from the borehole quickly dissipated
into the formation.

This lower gravel sequence is equivalent to unit H3 of Lindsey et al. (1994), mapping unit Qfg;,
Missoula Outburst flood gravel deposits, of Reidel and Fecht (1994a, b), and the gravel-dominated facies
association (GD) of the Hanford formation of DOE (2002).

3.2.2 Sand Sequence

Most of the Hanford formation encountered in the boreholes consists dominantly of fine- to coarse-
grained sand with traces of silt and fine gravel (S2 and S3 in Table 5) (Figure 9). Within this sequence is
a zone (G3) of gravelly sand and sandy gravel between depths of approximately 230 and 260 ft bgs in
boreholes C3828 and C3926; this zone is thinner in boreholes C3826 and C3827. In boreholes C3827
and C3926, the sand sequence in these boreholes is topped by gravelly sand (G1) up to 2 ft thick.

This sand sequence is equivalent to unit H2 of Lindsey et al. (1994) and the following mapping units
of Reidel and Fecht (1994a, b): Qfs;, Qfs,, and Qfs;, Missoula Outburst Flood Deposits consisting of
sand, silt, and clay. This sequence is also equivalent to the sand-dominated facies association (SD), and
the uppermost part of the sequence is equivalent to the interbedded sand- to silt-dominated facies
association (ISSD), of the Hanford formation of DOE (2002).

The sands range in composition from about 30% basaltic and 70% felsic to 70% basaltic and 30%
felsic. Generally, the more basaltic-rich sands are deeper than the felsic-rich sands. The sands are
generally subrounded to subangular and moderately to well sorted. The degree of compaction varies
within the sand-dominated sequence with some samples being loose, uncompacted sediment and others
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Figure 8. Basal Gravel from Borehole C3826 at the ILAW Site

Table 5. Summary of the Geology and Lithology of Boreholes C3826, C3827, C3828, and C3926

Hanford Units Borehole Borehole Borehole
DOE 2002 ILAW Units C3826 Borehole C3827 C3828 C3926
ISSD S1 0’to 6 0’ to 23’ 0t 9 0’to 9’
GD Gl Not present 23’ to 29’ Not present 9toll’
SD S2 6’ to 216’ 29’ to 233’ 9’ to 234’ 11° to 230°
GD G3 216’ t0 238> | 23’ to 236’ 234’ to 262’ 230’ to 259’
SD S3 238’ t0 274> | 236’ to 254’ 262’ to 277’ 259’ to 275’
GD G4 274’ t0 363 | 254’ to 372’ (TD) 277 to 383’ 275’ to 382.5°
(TD) (TD) (TD)
Not Paleosol horizons 30°6” to 62°6” to 62°8” and 161°5.7” to
Applicable recognized 30’107 158°1.6” to 158°5.2” 161°9.7"
73’to 73°4”,
76°8” to
77’37,
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Figure 9. Sand-Dominated Unit from Borehole C3826, 60.0-61.0 Feet, at the ILAW Site

being compacted, competent sediment. The part of the sand-dominated sequence below the sandy gravel
(S3) is generally more compact than the sands above the sandy gravel zone. Cementation is rare
throughout the sand-dominated sequence, except at paleosols.

The dominant sedimentary feature of the sand-dominated sequence is bedding. Generally, bedding is
fairly subtle and is defined by slight color changes (due to slight changes in composition) or changes in
grain size. The S3 sands are generally coarser. Bedding defined by grain size changes reflects upward-
fining sequences generally 2 to 4 in. (5 to 10 cm) thick.

3.2.3 Paleosols

Paleosols, or ancient soil zones, are generally calcite-cemented (caliche), bioturbated and apparently
leached soil horizons where encountered. At least three paleosol horizons are identified in the drill core
from these boreholes (Table 5). The first is encountered at about 30°6” bgs (Figure 10) in boreholes
(C3826 and C3926. A second, deeper paleosol was encountered in C3827 at a depth of about 62°6” bgs.
Apparent paleosols, one of which may correlate to the deeper paleosol in C3827, were encountered at 73’
bgs and 76°8” bgs in borehole C3826. A third paleosol was encountered at a depth of about 160’ bgs in
boreholes C3827 and 155 in C3828 (Table 5). In general, these paleosols are between 2 and 4 in. (5 to
10 cm) thick and may correlate with paleosols identified in the first and second ILAW boreholes
(299-E17-21 and 299-E24-21).
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Figure 10. Paleosol from Borehole C3826, Depth 30.5-31.5 Feet.
Paleosol is the light colored zone beginning at 30.5 feet.

3.2.4 Clastic Dikes

The core interval 155°6” to 157°6” from borehole C3828 contains a clastic dike (Figure 11). A cross-
section cut through the core sample reveals a 3 cm-wide dike of very fine to fine sand crosscutting
medium-grained sand. The dike is not observed in core samples above 155” and below 158°, and its
orientation and continuity is unknown.

3.3 Passive Gamma Spectral Results

Boreholes 299-E17-22, 299-E17-23, and 299-E17-25 were logged during August 2002 using a
spectral gamma ray tool to verify the absence of man-made radionuclides. Previous experience from
geophysical logging at 299-E17-21 and 299-E24-21 showed that the vadose zone at the ILAW site does
not exhibit significant stratigraphic changes that can be detected during geophysical logging. The results
of these surveys are presented in Appendix F. There are four logs: total gamma, potassium-40,
uranium-238 and thorium-232. No man-made gamma-emitting contamination was detected.
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299-E17-24, C3828, Sample 155.5' to 157.5'; cut around 156'4"

Figure 11. Clastic Dike Penetrated in Borehole C3828

4.0 Groundwater Chemistry

A summary of the chemistry of groundwater samples from wells 299-E17-22, 299-E17-23, and
299-E17-25 is given in Table 6. With the exception of sulfate, all values are similar to known Site-wide
background levels from DOE (1992). Measured sulfate concentrations are 84.9 and 64.1 mg/L in wells
C3827 and C3926, respectively, notably higher than background. Sulfate levels in background areas
range between 30.6 mg/L and 41.3 mg/L (DOE 1992). The difference between sulfate levels measured in
wells C3827 and C3926 and the background levels appears to be significant.

5.0 Conclusions

Results from the FY 2002 ILAW boreholes are consistent with results from the first and second
ILAW boreholes (299-E17-21, 299-E24-21, respectively). These results indicates that the ILAW site is
situated above an erosional channel, that is cut into the Ringold Formation and filled with unconsolidated,
open-framework gravel of the Hanford formation. Stratigraphy above the channel appears to consist of
sediments representing at least three individual Lake Missoula cataclysmic flooding events.
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Table 6. Groundwater Chemistry

299-E17-22 299-E17-23 299-E17-25%© PNL® UsGs® WHC®
Chloride, mg/L 9.7 11.4 10.8 10.346.5 122+78 8.8+7.7
Fluoride, mg/L 0.43 0.57 0.49 0.37+0.1 0.55+£033 0.44+0.13
Nitrate, mg/L 4.1 4.5 6.9 NA 32434 52+36
Sulfate, mg/L 37.5 84.9 64.1 34.4+16.9 413+279 30.6 £22.6
Tritium, pCi/L 12,600 =+ 840 4,000 + 430 66,900 = 3100 NA NA NA

(a) From PNL-6886 (Evans et al. 1989) and DOE (1992).

(b) Compiled by the U.S. Geological Survey from Hanford Site area sources in the National Water Information System
database; from DOE (1992).

(c) Based on 7 wells located in the background area upgradient of Hanford facilities or in the southern part of the site; from
DOE (1992).

(d) Total uncertainty (20).

(e) When planning for sampling, borehole C3828 (299-E17-24) was originally planned as the groundwater monitoring well and
labels were prepared. When it was determined to abandon C3828 and offset drill C3926 (299-E17-25), the sampling labels
were not changed but the correction was noted in the drilling activity logs.
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METRIC CONVERSION CHART
Into Metric Units Out of Metric Units
If You Know Multiply By To Get If You Know Multiply By To Get
Length Length
inches 25.4 millimeters millimeters 0.039 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.621 miles
Area Area
sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.093 sq. meters sq. meters 10.76 sq. feet
sq. yards 0.0836 sq. meters sq. meters 1.196 sq. yards
sq. miles 2.6 sq. kilometers sq. kilometers 0.4 sq. miles
Acres 0.405 hectares hectares 2.47 acres
Mass (weight) Mass (weight)
Ounces 28.35 grams grams 0.035 ounces
Pounds 0.454 kilograms kilograms 2.205 pounds
Ton 0.907 metric ton metric ton 1.102 ton
Volume Volume
Teaspoons 5 milliliters milliliters 0.033 fluid ounces
Tablespoons 15 milliliters liters 2.1 pints
fluid ounces 30 milliliters liters 1.057 quarts
Cups 0.24 liters liters 0.264 gallons
Pints 0.47 liters cubic meters 35.315 cubic feet
Quarts 0.95 liters cubic meters 1.308 cubic yards
Gallons 3.8 liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit
then multiply 9/5, then add
by 5/9 32

Radioactivity Radioactivity
Picocuries 37 millibecquerel millibecquerel 0.027 picocuries
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1.0 INTRODUCTION

This document describes the fiscal year (FY) 2002 field activities associated with drilling three
characterization boreholes (299-E17-22, 299-E17-23, and 299-E17-24) at the Immobilized Low-
Activity Waste (ILAW) disposal site in the 200 East Area of the Hanford Site. A fourth borehole
was drilled (299-E17-25) after technical problems forced borehole 299-E17-24 to be
decommissioned. The data obtained from these boreholes will support current and future ILAW
disposal site performance assessments. Well locations are shown in Figure 1.

1.1 PURPOSE AND SCOPE

The three wells were drilled to support characterization of the physical properties of the soil at
the ILAW disposal site and eventually the disposal of waste from the Hanford Site underground
storage tanks. After waste is retrieved from the Hanford Site underground storage tanks, waste
will be separated into two streams: (1) a low-volume, high-activity waste stream; and (2) a high-
volume, low-activity waste stream. Both streams will be immobilized using the vitrification
process. The immobilized high-level waste will be stored at the Hanford Site prior to shipment
to a deep geological repository. The ILAW will be disposed at the Hanford Site, southwest of
the Plutonium-Uranium Extraction Facility in the 200 East Area. The first ILAW disposal site
characterization borehole (299-E17-21) was drilled in April 1998. The second borehole
(299-E24-21) was drilled in March and April 2001.

The objective of the vadose and saturated zone characterization is to provide data to develop a
geohydrologic conceptual model of the ILAW disposal site for use in the Hanford Site ILAW
performance assessment (Reidel 2000). The conceptual model will be used in the performance
assessment to model the movement of moisture and contaminants through the vadose zone. The
characteristics of the saturated zones, as well as the results of in situ testing, will be used in
groundwater modeling. After drilling, the boreholes were completed as a Resource Conservation
and Recovery Act of 1976-compliant groundwater monitoring wells.

Descriptions of drilling, geologic conditions and materials, well construction, and well
development for both wells are presented in Section 2.0. Section 3.0 provides a brief description
of subsurface conditions based on geologic and hydrogeologic data collected during the
installation of the wells. References are listed in Section 4.0. Well summary sheets and geologic
borehole logs are included in Appendices A and B, respectively. Well development data are
presented in Appendix C. Survey data report sheets are included in Appendix D.

All drilling activities were documented in accordance with BHI-EE-02, Environmental
Requirements, Procedure 14.0, “Drilling, Maintaining, Remediating, and Decommissioning
Resource Protection Wells, GeoProbe and Geotechnical Soil Borings.” A geologic log was
prepared for each well in accordance with BHI-EE-01, Environmental Investigations
Procedures, Procedure 7.0, “Geologic Logging.” The drilling data in this report are presented in
the English units in which they were measured.

Well Summary Report: 2002 ILAW Well Installation
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Figure 1. Well Location Map.
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2.0 TECHNICAL DATA

2.1 WELL C3826/299-E17-22

This section contains a summary and description of drilling, well completion, and well
development activities performed during the installation of well C3826/299-E17-22.

2.1.1 Drilling Summary

Drilling of well C3826/299-E17-22 was performed in accordance with the Characterization
Plan for Fiscal Year 2002 Immobilized Low-Activity Waste Site Characterization Boreholes
(Reidel 2002). Well summary information for this well is presented in Appendix A.

Drilling of well C3826/299-E17-22 using the dual-wall percussion method (Becker hammer
drill®) began on March 29, 2002, advancing outer 9-in. outside diameter (OD) and inner 6-in.
inside diameter (ID) temporary casing. Groundwater was encountered at approximately 322 ft
below ground surface (bgs) on April 9, 2002. Waste designation samples were collected at

70 and 170 ft bgs, as described in Section 2.5. Archive samples (in volumes of 1 pint each) were
collected at 5-ft intervals, and 23 split-spoon samples were collected from the intervals shown in
Table 1. Split-spoon samplers consisted of two 2-ft (4 ft total) sample bodies coupled together in
series with a 0.5-ft drive shoe. The split spoons were 5 in. OD and contained four 1-ft Lexan®
liners (4 in. in diameter). Each sampler was driven on a 3.5-in.-diameter drill rod by the surface
diesel hammer. The borehole was advanced to a total depth (TD) of 363 ft bgs (temporary
casing 362.5 ft bgs) on April 11, 2002.

2.1.2  Well Completion

Well construction materials, filter-pack installation and initial well development, and the annular
seal for well C3826 are discussed in the following subsections. A summary of well completion
is provided in Table 2 and in the well summary sheets presented in Appendix A.

2.1.2.1 Screen, Riser Casing, and Filter Pack. A 35-ft-long 20-slot (0.020-in.) continuous
v-wire wrap stainless-steel screen (with a 2-ft sump) and 10-20 mesh (0.0787- to 0.0331-in.)
filter-pack sand were preselected for this well based on data from nearby wells and anticipated
formation characteristics. The bottom of the sump was placed at 358.66 ft bgs, and the bottom of
the screen was placed at 356.66 ft bgs. The top of the screen was located at 321.63 ft bgs. The
borehole was backfilled with 10-20 mesh filter-pack sand from TD to 15 ft above the top of the
screen (306.3 ft bgs).

® Becker hammer is a registered trademark of Foremost Industries, Calgary, Canada.
® Lexan is a registered trademark of General Electric Company, USA.
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Table 1. Split-Spoon Sample Intervals.
Well C3826 Well C3827 Well C3828
8-51 (10 samples)
53.5-57.5 53.5-57.5
58-62 58-62 58-62
63.5-67.5 62.5-66.5 62.5-66.5
68-72
72.5-76
76.5-80.5 76-80
96-100 98-102
119-123 119-123
149-153 149-153
153.5-157.5 153.5-157.5
158-162 158-162
163.5-167.5 162.5-166.5 162.5-166.5
168-172
172.5-176.5
179-183 179-183
219-223 219-223

Note: Depths are in feet below ground surface.

2.1.2.2 Filter-Pack Installation and Initial Well Development. When installing the filter-
pack material the objectives are to introduce the silica sand into the annular space around the
screen, settle the filter pack to eliminate void spaces, and begin removal of fines and recondition
the borehole walls from the effects of drilling. A dual-flange surge block was used to develop
and settle the filter-pack material opposite the screen. The surge block was typically operated for
20 minutes per 2- to 3-ft stroke interval. Care was taken to maintain overlap between the filter
sand and temporary casing so that formation material would not cave in against the well screen.
The level of the filter pack was measured periodically with a weighted steel tape to monitor
progress and ensure the integrity of the completion. The bottom of the well was also checked for
fill material to determine if any fine material was accumulating in the screen during surging.
This material was removed, as needed.

2.1.2.3 Annular Seal. Approximately 9 ft (297.0 to 306.3 ft bgs) of annular seal was
constructed above the filter pack using 0.25-in. bentonite pellets, and a granular bentonite seal
placed to 9.4 ft bgs. A grout seal was placed from the bentonite seal to ground surface. The
grout seal consisted of Portland cement mixed with no more than 5% bentonite by weight, in
accordance with Washington Administrative Code (WAC) 173-160.

Well Summary Report: 2002 ILAW Well Installation
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2.1.3 Final Well Development and Pumping Test

Final well development was performed on May 21, 2002, after the surface cement pad and
protective casing were installed. A 3-HP electric submersible pump (Grundfos® type 16S30-24) was
used to pump at two depth intervals until the turbidity was less than 5 nephelometric turbidity
units (NTU) and other water parameters had stabilized (i.e., temperature, conductivity, pH).
First, the pump was operated with the intake 5 ft above the bottom of the well screen. At this
depth the pump could only produce 11 gal/min. Drawdown of the water level during pumping
was monitored by a pressure transducer and recorded in a datalogger. Water samples (C3828 1,
C3828 2, and C3828 3) were collected at this depth for analyses by Pacific Northwest National
Laboratory (PNNL). The pump intake was then raised to 22 ft above the bottom of the screen,
and pumping resumed until the turbidity was again below 5 NTU. Final groundwater parameters
are presented in Table 3.

2.2 WELL C3827/299-E17-23

This section contains a summary and description of drilling, well completion, and well
development activities performed during the installation of well C3927/199-E17-23.

2.2.1 Drilling Summary

Drilling of well C3827/299-E17-23 was performed in accordance with the characterization plan
for FY 2002 (Reidel 2002). Well summary information for this well is presented in Appendix A.

Drilling of well C3827/299-E17-23, using the dual-wall percussion method (Becker hammer
drill) began on April 17, 2002, advancing outer 9-in. OD and inner 6-in. ID temporary casing,
Groundwater was encountered at approximately 332.5 ft bgs on April 25, 2002. Archive
samples were collected at 5-ft intervals, and 12 split-spoon samples were collected from the
intervals shown in Table 1. The split-spoon samplers for this borehole retrieved 4 ft of sediment
in four 1-ft-length Lexan liners. The borehole was advanced to a TD of 372 ft bgs (temporary
casing 372 ft bgs) on April 25, 2002.

2.2.2 Well Completion
Well construction materials, filter-pack installation and initial well development, and the annular

seal for well C3827 are discussed in the following subsections. A summary of well completion
is provided in Table 2 and in the well summary sheets presented in Appendix A.

® Grundfos is a registered trademark of Grundfos Pumps Corporation, Clovis, California.
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Table 2. Well Completion Summary.

Water Screen Sandpack B;l;:;)::iste Befl;tl;i:;;lelasreal Grout
Well Name | Well 1D (:‘;el:'ge;) Srcrr:;n ]§(c):te:11111 Screen Sump Screen Interval Interval Interval Interval
(ft bgs) (ft bgs) Length (ft) (ft) Material | (ft bgs) (ft bgs) (ft bgs) (ft bgs)
299-E17-22 | C3826 | 321.82 321.63 356.66 35 304L SS |306.3-362.7| 297.0-306.3 9.4-297.0 094
299-E17-23 | C3827 3325 332.98 368.10 35 304L SS [323.0-370.5| 316.1-323.0 316.1-9.9 0-9.9
299-E17-24 | C3828 341.3 NA NA NA NA NA 330-383 NA 330-9.5 0-9.5
299-E17-25 | C3926 | 337.67 336.56 371.57 35 2 304L SS |326.8-382.5| 316-326.8 316-10.8 0-10.8
NA = not applicable
SS = stainless steel
Table 3. Well Development Data.
Static . . . . . .
Water | Development | Duration F 1n‘al‘ F lnal‘ ' Final pH | Final | Final Flow Final Total
Well Name |(Well ID Level Date (minutes) Turbidity | Conductivity (stan‘dard Te(e)mp. Ratei Drawdown | Gallons
(ft bgs) (NTU) (uS/cm) units) °O) (gal/min) (ft) Pumped
299-E17-22 C3826 321.82 5/21/02 99 2.66 454 7.96 19.6 13 0 1,150
299-E17-23 C3827 33251 5/20/02 75 4.34 513 7.79 214 11 0 870
299-E17-24 C3828 3413 NA NA NA NA NA NA NA NA NA
299-E17-25 C3926 337.62 5/20/02 88 432 428 7.77 20.1 12 0 1,020

NA = not applicable
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2.2.2.1 Screen, Riser Casing, and Filter Pack. A 35-ft-long 20-slot (0.020-in.) continuous
v-wire wrap stainless-steel screen (with a 2-ft sump) and 10-20 mesh (0.0787- to 0.0331-in.)
filter-pack sand were preselected for this well based on data from nearby wells and anticipated
formation characteristics. The bottom of the sump was placed at 370.11 ft bgs, and the bottom of
the screen placed at 368.10 ft bgs. The top of the screen was located at 332.98 bgs. The
borehole was backfilled with 10-20 mesh filter-pack sand from TD to 10 ft above the top of the
screen (323 ft bgs). Filter-pack installation at injection well C3827 followed the same procedure
as previously described for extraction well C3826 (see Section 2.1.2.2).

2.2.2.2 Annular Seal. Approximately 7 ft (316.1 to 323.0 ft bgs) of annular seal was
constructed above the filter pack using 0.25-in. bentonite pellets and a granular bentonite seal
placed to 9.9 ft bgs. A grout seal was placed from the bentonite seal to ground surface. The

grout seal consisted of Portland cement mixed with no more than 5% bentonite by weight, in
accordance with WAC 173-160.

2.2.3 Final Well Development and Pumping Test

Final well development was performed on May 20, 2002, after the surface cement pad and
protective casing had been installed. A 3-HP electric submersible pump was used at two depths
to develop the well. First, the pump intake was set 2 ft above the bottom of the screen, and
pumping continued until the turbidity was less than 5 NTU. A pressure transducer was used to
monitor water-level drawdown during pumping, and information was recorded in a datalogger.
Other parameters monitored during pumping were temperature, conductivity, and pH. At this
depth, water samples (C3827 1, C3827 2, and C3827 3) were collected for PNNL analyses.
The pump intake was raised to 16 ft above the bottom of the screen, and pumping resumed until
the turbidity was less than 5 NTU. The pumping rate was 12 gal/min. Final groundwater
parameters are presented in Table 3. No significant water-level drawdown was noted at either
depth.

2.3 WELL C3828/299-E17-24

This section contains a summary and description of drilling and well decommissioning activities
performed during the attempted installation of well C3828/299-E17-24.

2.3.1 Drilling Summary

Drilling of well C3828/299-E17-24 was performed in accordance with the characterization plan
for FY 2002 (Reidel 2002). Well summary information for this well is presented in Appendix A.

Drilling of well C3828/299-E17-24 using the dual-wall percussion method (Becker hammer
drill) began on May 2, 2002, advancing outer 9-in. OD and inner 6-in. ID in temporary casing.
Groundwater was encountered at approximately 340 ft bgs on April 9, 2002. Six split-spoon
samples were collected from the intervals shown in Table 1. The split-spoon samplers for this
borehole retrieved 4 ft of sediment in two 2-ft-length Lexan liners. The borehole was advanced
to a TD of 383 ft bgs (temporary casing 383 ft bgs) on May 6, 2002.

Well Summary Report: 2002 ILAW Well Installation
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2.3.2 Well Completion

Borehole C3828 was drilled to 383 ft bgs and passed the straightness test prior to installation of
the well screen. When the well construction was started, the drilling subcontractor was unable to
get a measuring tape to the bottom of the well in the annular space between the 4-in. stainless-
steel permanent casing and the inner 6-in. temporary casing. This measurement is critical to
ensure the proper placement of the silica sand pack around the well screen. The well was
observed to veer to the east at approximately 85 ft bgs. During drilling a rock was hit at 280 ft,
which may also have deflected the drill bit. After a discussion with CH2M Hill Hanford Group,
Inc. and project management, it was agreed to decommission well C3828, move the drilling rig,
and drill a new borehole.

A summary of well decommissioning is provided in Table 2 and in the well summary sheets
presented in Appendix A. A well decommissioning profile for well C3828 (299-E17-24) was
generated by the Groundwater/Vadose Zone Integration Project single point of contact prior to
the actual well decommissioning.

2.3.2.1 Well Decommissioning. During backpulling of the temporary casing from well C3828
(299-E17-24), silica sand was emplaced from 383 ft bgs to approximately 330 ft bgs, granular
bentonite (crumbles) placed from 330 ft bgs to 9.5 ft bgs, and a concrete seal was placed from
the bentonite seal to ground surface. A brass marker was placed in the surface of the concrete
seal. Decommissioning was completed on May 10, 2002.

24  WELL C3926/299-E17-25

This section contains a summary and description of drilling, well completion, and well
development activities performed during the installation of well C3926/299-E17-25.

2.4.1 Drilling Summary

Drilling of extraction well C3926/299-E17-25 was performed as a redrill of well C3828. The
borehole location was set approximately 10 ft due west of the C3828 site. The well was drilled
in accordance with the characterization plan for FY 2002 (Reidel 2002). Well summary
information for this well is presented in Appendix A.

Drilling of well C3926/299-E17-25 using the dual-wall percussion method (Becker hammer
drill) began on May 10, 2002, advancing outer 9-in. OD and inner 6-in. ID in temporary casing.
Groundwater was encountered at approximately 338 ft bgs on May 13, 2002. Archive grab
samples were collected at 10-ft intervals. No split-spoon samples were collected. The borehole
was advanced to a TD of 382.5 ft bgs on May 13, 2002.

Well Summary Report: 2002 ILAW Well Installation
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24.2 Well Completion

Well construction materials, filter-pack installation and initial well development, and annular
seal for well C3826 are discussed in the following subsections. A summary of well completion
is provided in Table 2 and in the well summary sheets presented in Appendix A.

2.4.2.1 Screen, Riser Casing, and Filter Pack. A 35-ft 20-slot (0.020-in.) continuous v-wire
wrap stainless-steel screen (with a 2-ft sump) and 10-20 mesh (0.0787- to 0.0331-in.) filter-pack
sand were preselected for this well based on data from nearby wells and anticipated formation
characteristics. The bottom of the sump was placed at 373.58 ft bgs and the bottom of the screen
placed at 371.57 ft bgs. The top of the screen was located at 336.56 ft bgs. The borehole was
backfilled with 10-20 mesh filter-pack sand from TD to 10 ft above the top of the screen

(326.8 ft bgs). Filter-pack installation at well C3827 followed the same procedure as previously
described for well C3826 (see Section 2.1.2.2).

2.4.2.2 Annular Seal. Approximately 10 ft (326.8 to 316 ft bgs) of annular seal was
constructed above the filter pack using 0.38-in. bentonite pellets and a granular bentonite seal
placed to 9.4 ft bgs. A grout seal was placed from the bentonite seal to ground surface. The

grout seal consisted of Portland cement mixed with no more than 5% bentonite by weight, in
accordance with WAC 173-160.

2.4.2.3 Final Well Development and Pumping Test. Final well development was performed
on May 20, 2002, after the surface pad and protective casing had been set. A 3-HP electric
submersible pump was first set near the bottom of the screen interval, with the pump intake at

6 ft above the bottom of the screen. From that depth, the pump could only produce 11 gal/min.
A pressure transducer was used to monitor water-level drawdown during pumping, and
information was stored in a Hermit" 3000 datalogger. Pumping continued until the turbidity was
measured to be less than 5 NTU. Other water quality parameters measured during pumping were
temperature, conductivity, and pH. Water samples (C3826 1, C3826 2 and C3826 3) were
collected for PNNL analyses. The pump intake was then raised to 20 ft above the bottom of the
screen, and pumping resumed until the turbidity was less than 5 NTU. The pumping rate was
about 12 gal/min. Final groundwater-quality parameters are presented in Table 3. No significant
drawdown of the water table was noted at either pumping depth.

2.5 WASTE MANAGEMENT

Waste for all boreholes was managed in accordance with the Data Quality Objective Summary
Report for ILAW Well Installation - Waste Disposition (BHI 2002) and the Site Specific Waste
Management Instruction Well Decommissioning, Maintenance and Sampling (Stocker 2000).

™ Hermit is a trademark of In-Situ Inc., Laramie, Wyoming.
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2.5.1 Vadose Zone Cuttings

As discussed in the data quality objective (DQO) summary report (BHI 2002), waste designation
samples were collected from ILAW borehole C3826 (299-E17-22) at two locations (70 and

170 ft bgs). Soil samples B149P3 (70 ft) and B149P5 (170 ft) were analyzed for selected
radionuclides and nitrate per the DQO summary report (BHI 2002).

Initial radiological screening (for sample shipping purposes) showed nondetects for gamma
emitters and 18 pCi/g for gross beta. While gross beta was not discussed as a contaminant of
concern in the DQO summary report (BHI 2002), after a discussion with the Bechtel

Hanford, Inc. waste management task lead, it was determined that it was appropriate to compare
the screening data with the 90% upper confidence limit (UCL) background value for gross beta.
The published background value is 22.96 pCi/g (DOE-RL 1996). As shown in Table 4,
laboratory sample values were compared to the 90% UCL as requested by the DQO, for site
background data. All reported values are less than background.

Table 4. Waste Designation Sample Results, Well C3826 (299-E17-22).

Constituent 90% UCL Sample B149P3 Sample B149P5
Background (70 ft) (170 ft)

Cesium-137 0.0919 pCi/g Nondetect Nondetect

Strontium-90 0.167 pCi/g -0.014 pCi/g -0.149 pCi/g
Uranium-234 1.1 pCi/g 0.336 pCi/g 0.611 pCi/g
Uranium-235 0.109 pCi/g 0.057 pCi/g 0.085 pCi/g
Uranium-238 1.06 pCi/g 0.46 pCi/g 0.423 pCi/g
Plutonium-238 0.0047 pCi/g 0.003 pCi/g -0.008 pCi/g
Plutonium-239/240 0.0192 pCi/g -0.003 pCi/g 0.008 pCi/g
Nitrate 99.38 mg/kg 2.79 mg/kg 2.29 mg/kg

Waste from boreholes C3827 (299-E17-23), C3828 (299-E17-24), and C3926 (299-E27-25) did
not require waste designation sampling. The drilling area and drill cuttings were monitored
regularly for radioactive contaminants; no contaminants were detected above background levels.
Drilling spoils from above the water table were accumulated in piles near the point of generation
until surveyed by a radiological control technician. Spoils piles were approved for return to
ground following clearance from the radiological control technician, the project task lead, and
the waste management task lead.

2.5.2 Saturated Zone Cuttings

Drill cuttings removed below the water table in all four boreholes were contained in waste
storage drums for final disposition.

Well Summary Report: 2002 ILAW Well Installation
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2.5.3 Purgewater

All groundwater pumped from these wells during development activities was contained and
transferred to purgewater trucks for final disposal at the Purgewater Storage and Treatment
Facility and/or ModuTanks,  in accordance with the DQO summary report (BHI 2002).

2.6

WELL ACCEPTANCE

A well acceptance walkdown for the three completed wells was performed on May 21, 2002 (see
Table 5 for a summary).

Table S. Summary of Well Drilling and Survey Data.

Drilling Northing® | Easting® Ground-Surface
- )

Well Name |Well ID Start -D-r illing (Brass Cap) | (Brass Cap) Elevation Total Depth

Finish Date (Brass Cap) (ft bgs)

Date (m) (m)
(m)

299-E17-22 | C3826 | 3/27/02 4/11/02 135195.921 | 574841.067 220.589 363
299-E17-23 | C3827 | 4/16/02 4/26/02 134842.766 | 574694.485 223.843 372
299-E17-24 | C3828 5/1/02 5/06/02 134845.545 | 574518.125 224.801 383
299-E17-25 | C3926 | 5/10/02 5/13/02 134845.913 | 574515.171 225.028 382.5

NOTE: Feet are used because field measurements were reported and recorded in English units.
* Northing and easting coordinates are based on Washington State Plane Coordinates (North American Datum of 1983[91]).
® North American Vertical Datum of 1988 values rounded to 0.001 m.

2.7

CIVIL SURVEY

Well location and elevation surveys were performed on the wells in May 2002 by Rogers
Surveying, Inc. The coordinates for the wells were determined using Trimble 4000ssi” dual-
frequency global positioning system receivers, operating in real-time kinematic mode. The
horizontal control for this survey is based on a global positioning system control network
designed and surveyed by Rogers Surveying, Inc., in support of the Hanford Site Mapping

Project.

Elevations were determined using a Leica Geosystems N3003 electronic bar code reading level
and bar code rod. The vertical control for these wells perpetuated from horizontal control
monument HSWBO044. All coordinates are referenced to the Washington Coordinate System,
North American Datum of 1983/1991. Elevations are referenced to the North American Vertical
Datum of 1988. All results are reported in metric units with a vertical accuracy of +/-0.001 m

™ ModuTank is a trademark of ModuTank Inc., Long Island City, New York.
™ Trimble 4000ssi is a trademark of Trimble Navigation Limited
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and horizontal accuracy of +/-0.001 m. Surveying was performed in accordance with the
requirements of BHI-EE-01, Procedure 1.6, “Survey Requirements and Techniques.”

3.0 SUBSURFACE DESCRIPTION

31 200 EAST AREA GEOLOGY

The stratigraphy of the ILAW disposal site consists of the Hanford formation and the Ringold
Formation overlying the Columbia River Basalt Group (Reidel 2000). Surficial sediments are
mainly eolian deposits consisting of reworked Hanford Site sands and silts.

3.1.1 Well C3826/299-E17-22 Borehole Geology

The first 6 ft consisted of fine sand and silt, and the sand-dominated sequence of the Hanford
formation continued until 216 ft bgs. The sand was moist to about 6 ft, and then dry below that
depth until near the top of groundwater. Trace amounts of caliche fragments were noted on the
borehole log. The sediment was predominantly gravelly sand from 216 to 238 ft, sand from 238
to 274 ft, gravelly sand from 274 to 293 ft, basal-gravel (Hanford formation) from 293 to 352 ft,
and sandy gravel (Ringold Formation) from 352 to 363 ft (TD).

Geologic borehole logs are included in Appendix B and stratigraphic information summarized in
Table 6.

Table 6. Drilling Information.

Ground Surface
Elevation® Top of Hanford Hanford/Ringold Groundwl? ter | Total Depth

Well Name | Well ID (Estimated) Gravel Sequence Contact (ft bgs) Depth (ft bgs)

(ft bgs) g (ft bgs) g

(m)

299-E17-22 | C3826 220.494 293 352 321.8 363
299-E17-23 | C3827 223.370 272 Indistinct 332.5 372
299-E17-24 | C3828 224.625 277 Indistinct 341.3° 383
299-E17-25 | C3926 224.625 275 Indistinct 337.6 382.5

* North American Vertical Datum of 1988.
® Water level could be inaccurate due to off-vertical drill casing.

3.1.2 Well C3827/299-E17-23 Borehole Geology

At this location the surface deposit of silty sand extended to about 8 ft bgs, followed by basalt-
rich sand from 8 to 23 ft. Gravelly sand with fine pebbles continued from 23 to 29 ft, and then
Hanford sand from 29 to 233 ft. This sand was slightly moist until about 130 ft and then dry

Well Summary Report: 2002 ILAW Well Installation
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below that depth. A gradational change to sandy gravel occurred from 233 to 236 ft, and then
sand again to 254 ft. From 254 to 272 ft, the sediment alternated from gravelly sand to sandy
gravel with fine- to medium-sized gravel pebbles. At 272 fi, the basal-gravel-dominated
Hanford formation was encountered. There was not a clear contact noted between Hanford and
Ringold gravel formations, but there was a possible contact at about 358 ft as sandy gravel
continued until the total drill depth of 372 ft bgs.

Geologic borehole logs are included in Appendix B, and stratigraphic information is summarized
in Table 6.

3.1.3 Well C3828/299-E17-24 Borehole Geology

Sediment from the surface to 33 ft bgs consisted of sand, with trace amounts of silt and fine
gravel. Sand continued from 33 to 234 ft. The sand contained occasional fragments of silt and
clay, which were moist and reacted strongly with 10% hydrochloric acid. A possible paleosol
was noted in a split-spoon sample at 157 ft. The sand was slightly moist until about 220 ft, and
dry below that depth. Gravelly sand with fine pebbles was encountered from 234 to 237 ft, and
then sand to 244 ft. Sandy gravel, again mostly fine to very fine pebbles, extended from 244 to
262 ft, then sand to 277 ft. An abrupt contact with sandy gravel at 277 ft was the basal Hanford
gravel sequence. The gravel was occasionally cobble to boulder in size, with several intervals
with silt coatings on gravel. There was no clear contact between Hanford and Ringold
Formations; no open-framework gravel was encountered at this borehole. A large basalt boulder
was drilled through at 367 to 369 ft, and basalt-rich gravel extended to the total depth of 383 ft.

Geologic borehole logs are included in Appendix B, and stratigraphic information is summarized
in Table 6.

3.1.4 Well C3926/299-E17-25 Borehole Geology

From the surface to 36 ft bgs, the sediment graded from slightly silty sand to gravelly sand and
sand from 36 to 230 ft. This borehole also showed traces of silt, clay, and caliche fragments, but
not to the extent seen in well C3828. The sand was slightly moist until about 220 ft and dry
below that depth. Gravelly sand was seen from 230 to 235 ft, and then sand to 240 ft. Gravelly
sand to sandy gravel was encountered from 240 to 259 ft, and then sand to 275 ft. The basal
Hanford gravel sequence started at 275 ft, with gravel up to cobble and boulder size. There was
no clear contact between Hanford and Ringold gravel, as sandy gravel continued to the total drill
depth of 382.5 ft. At a depth interval of approximately 368 to 378 ft, the silt fraction in the
gravel was a very dark brown (almost black) then back to a light brown, as seen earlier in this
borehole and in other boreholes below the water table.

Geologic borehole logs are included in Appendix B, and stratigraphic information is summarized
in Table 6.
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3.2 HYDROGEOLOGY

The uppermost aquifer in the vicinity of the ILAW disposal site is within the fluvial gravels of
the Ringold Formation and flood deposits of the Hanford formation. The Elephant Mountain
Member of the Columbia River Basalt Group forms the base of the unconfined aquifer.
Drawdown information from well development pumping is shown in Table 7. No other aquifer
testing was performed.

Table 7. Pumping Information.

Well Well Groundwater | Final Flow Drawdown” Pump{ng Recovery
Nam D Level Rate (ft) Duration (minutes)
¢ (ft bgs) (gal/min) (minutes)
299-E27-22 C3826 321.8 13 0 99
299-E17-23 C3827 3325 11 0 75
299-E17-24 C3828 341.3° NA NA NA NA
299-E17-25 C3926 337.6 12 0 88 0

*Water level could be inaccurate due to off-vertical drill casing.
® Pump was of insufficient size to generate a drawdown at these depths.
NA = not applicable
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Appendix A - Well Summary Sheets Rev. 0
Start Date: 3-29-02 .
WELL SUMMARY SHEET Finish Dale: G- (£ 03 Page: | of 3
Well ID: C 3826 WellName:  299- F[/7-22
Location: SW of Purex , 200-East Project: CY 2002 TLAW Dei I'hC}
PreparedBy: L.b. LUa(kef Date: Y- |{- 2 |Reviewed By: € .>. (42T Date: 7751)/&’
Signature: %QM? Signature: // W/
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
. Depth in -
Description Diagram Feet | Grﬁgglc Lithologic Description
¢ protective casing sed i o
lo' above 47 well Cee Sing 5§§ >‘§§ - 0> 0.5": Graye | derl]
Portlandd  Cement Growt: 7 éeg ] pacl
o' 9.4’ £ HH _ ;
AR ofe ] 05— 6" S¢lly SAND
//' /’/ 25_
Temforar\/ 4l Casiug vy /:: — .
n 4, , i,
9% by £ dlal wall s s . 6 — 2/t : SAND
[ g /%
Y 4 /i Rm—
3 4, ri
y ; /’: —
Perman eml Well CaS«'hg-' f’,” ) S—Om--'_
4" sch 5 304/304L 3y ;) ¥
Staiuless steel ”: i ]
t2.90 = 320.43 T ]
T -
//’ L4 75—
P 4 Y ¥
/: A R
nm o -
A /’: ]
Granuler Bentonite A4 #3 ]
v ) . s T
Aunalar Seal 3 ALii| joo—1
9.4 = 297.0° T -
1L % ]
ATy |
A : £
. ¥
12 i 25—
/// "f ]
Vi A |
4 "
Y 5 J—
S ]
oy (i
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Appendix A - Well Summary Sheets Rev. 0
. StartDate: 2-29-02 . 3
WELL SUMMARY SHEET Finish Date: -/ b oz Page: 2 of 3
Well ID: (3826 WellName: 29G- EF/7-~22
Location: SW of Purex , 200 Easi Projectt CY 2002 TiAw Drvlline
PreparedBy: [, D Wa/ker ‘ Date: Y- [ .pz [Reviewed By: C. 5, LAz oA !Date:{l;ﬂo/()'
Signature: __=Z9 M_, Signature: CZ, -
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in )
) Description Diagram Feet GTS;'C Lithologic Description
4 ’ {” ‘50_—_
¢ s
a4 —
i *
£ 2 % 7 ]
4, V4 :
£ A7 ’I ]
2 iz —
1 4 A { 175
A "
3 A%
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Al eSS
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j,’: ; : 200 |
Sl |
; i -
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1] // ]
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£y i B
:, A v 1
0 — 231 > 238" Gravelly SAND
y
ALY e
A i
44tiHin 250 238 — 274’: SAND
y i, } 4 ] 245': 4r cobble
Fas AL
l, / / P
£ 47 A7
% £ ‘%\a 1
s i 274 = 279" Gravell, SAND
i/ 3 "
I3 4 f/: 275‘———— X
/" -
Ak a7 T
7% i3 ! 7
s 3 | 279 = 283 : SAND
i — 233~ 293" Gravelly SAND
44 ¢ %wﬂ
Aeis :___/_ ‘:o:"' -4 !
3 %on 86293 ' 300" Sandy GRAVEL
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Appendix A - Well Summary Sheets Rev. 0
WELL SUMMARY SHEET S e a2 page: 3 i 3.
Well ID: C382¢ Well Name: 299~ El7-22
Location: S of Purex ., 200 East Project: CY 1002 TLAW  Drclling
PreparedBy: [ ,D. L e [ker _ Date: {-[{-07 |ReviewedBy: (* S. i (2i[-< _U\m»m" w)\\G g
Signature: &\w ' e Signature: & § "
CONSTRUCTION DATA - QmOPOQ_O\ﬂ_,«UDOPOQ_O DATA
Depth in
Description Diagram Feet Q_‘MMMH Lithologic Description
V" mmsﬁz e Pe :m\*u n wectlimwuvgnnwww
297.0 — 306.3 ] !
| ] 4302’ 352" GRAVEL
mo\ofwm%o .ﬂ.\mnm Send, ]
[0-20 mesh: .
306.3"— 362.7° T32

AR A

Wellscreen :
Y 304y Statyless Stee|
Cont. wi're - wrappec)
0.020-in slet
321. 63— 354.64°

Ao

ftstuth et g

.ﬂnl?im \mc.s\__u"
4" sch. 5§ 30Y4/304L
with welded endcap
356.66 — 358.66°

Tote | \msmt of Stainless
Stee | well is 36106

All n%m.SQm are i feed
wn\cﬁ m:d::& surface
Alf

was _removed from w:dt&

tem potaty Casing

352 - wwwf, mn;o?

GRAVEL

Thz 263 3637

Wedter Level= 321.82°

(4-1t-02)

352" Posscble HenFord /

a..ymei Bn comtact
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Appendix A - Well Summary Sheets Rev. 0
StartDate: Y -~17-0 .
WELL SUMMARY SHEET Finish Date: - wocON» Page: | of 3
Well ID: C3827 WellName:  299-E[7— 23
Location: S/ of Puyrex, on 200E fenceline [Prolect  CY 2002 ILAW Drilling
— P’
Prepared By: LD, Walker Tum*m" Y~30-03 |Reviewed By: CS ?\\2@»\; Um»ml\\xwucv
Signature: R e Signature: &§
CONSTRUCTION DATA QmO_nOO_ONnaxcmOFOQ_O DATA
Depth in ]
Description Diagram Feet o_wmw.o Lithologic Description
O —emmey
Apas _ i o’ 157 ¢ Sandy GRAVEL
\_.\ﬁ \\ 9 o 0%1 ..: .090%
Profeciive Surfece Casing _\\M 14 — L5'> & Scldy SAND
(" SS set 1.0  above 2 s e :
the 4" well casiug B | as g~ 23" SAND
vy
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Ly 7 ]
o 4 / .
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\‘\\ 4
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4
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, 200 11 [
‘\H \‘ r
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44 T 7
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y y A A 7a ja5 ]
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3 Y
\\\\\ A T
A v —
\\ \\
| -
"% 4
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Start Date: 4~]7~-02 .
WELL SUMMARY SHEET Finish Date. U= 3062 ] 205 = of 2
Well 1D: , (3827 WellName: 299~ F/7. 23
Location:  SW of Purex on 200E fencelie |Proiect CY 2002  TLAW Drilliug
PreparedBy: L ,D. LUa /Ker l Date: 4-3(0-0j |Reviewed BY: ¢ vo vors rractinez.  [D3teeg|zalen
swatwe: O SIS <5t o
CONSTRUCTION DATA GEOLOGICIHYDR&OG!C DATA
Depth in -
Description Diagram Feet Gfgg'c Lithologic Description
P,
LAl ﬁ :W
FARRRE /LS
A ik, -
Vil 44 ]
AT ,/:'r —
A r b
44 Yiils
iy fj
l'// % [R——
A kA A4
/ Py ,’_r —
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l'::/ ‘,// J—
i .
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£ ';r
A i —
Ly : ;
"/// L7y 'DU‘).—— ] 7 7
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3 .
/,,/ /': —
7 2228 [N
7Y (/: :
v ;3 R
Y ¥
iy 24 T
/i, 4: /] . ;
7y i 4 .
4, . 1236 —> 254" : SAND
44 e 250 | -
% A1 &4 ] 7,
2 47 ] 21254 —* 257 ¢ Gmw/ly SAND
ey 1257'> 2407 SAND
,~ >
2 eann i 71260"> 204" Grave[ly SAND
/] e
/” $33 51264 '~ 248" San
/ ' R
,/: Ty 21268~ 272/‘ Gravelly SAND
4/ d
Fes ,/’ EOI272~>28) " Sanapv GRAVEL
/: S
I I, 50251 =234+ GRAVEL
i, i
I
o ant ﬁzsq = 312" Sand), GRAVEL
LY »
ry vy
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Start Date: Y-~/7-0 .
WELL SUMMARY SHEET Finish Date: 1 N\\‘.\.w?wM Page: 3 of 3
Well ID: C3827 WellName: 29Q-E|7-273
Location: SW of Purex on 200E Fence Project: CY 2002 TLAl ?,_:Ec
Prepared By: LD Walker “ Date: 4-30- 03 |Reviewed BY: ¢ viac\ane “vaasstines *Dmﬁw 1o\ NST
signatwre: 50 1 /e GZe Signature: ¢ 9 o nBu s “Nore S g
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in ]
Description Feet | Graphic Lithologic Description

300

_\{a mmslrus..*m Pw:n.r ;
3/6.)]'— 323.0°

Coloradlo Silica Sand:
(0-20 wmesh
323.0°— 370.5°

_ BEEce 312’ 358", GRAVEL
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s\ntmﬁ,nns :
Y 2041 Staseless Sleef

350 P

T

Cont. wire wrap

5721358 —> 372" Sandy GRAVEL

C.020 - . slot %
332.98'— 348./0"
375 ]
ﬂf.\?.wn \ mc§m : o TD= 3727
Y sch. 5 304/304L SS .
with welded endeap _ . Wealer level = 332.5]
3L8.10"— 370.1]" I }«wqcopv
Yoo |

Tota/ \mswxx of Stagnless
Steef well /s =72.31°7

All %mvt.m are ¢h Feet

wn?ﬁ arpund  swrface

Al *45332\ Casing
was  removed From 035&
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Appendix A - Well Summary Sheets Rev. 0
StartDate: 5-10-02 |page: |
WELL SUMMARY SHEET TS s
Well ID: C392¢ Well Name: 299-~E]l7~-25
Location: SW of Perex on 200E Fencelipe [Proiect CY 2002 TLAW O?.;_sm,
Prepared By: L. D. LWa [Ker _cma" 5-1¢-o02 |[Reviewed By: .S [ /2 10~ ~q ?&Qnm?\:
£ Y 4708 *2
Signature: 7 A AL Signature: (. §
|
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in ]
Description Diagram Feet quww_n Lithologic Description
527 wwv;l 3 ‘ 7
Protective  Sueface Q&?m” % m xm 1o = 1,5 ¢ Crushed _rock
6" sS sed o' above . 1mr Lrill .un.nb
44 A 3 ! ¢
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Y 1 t
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A Y
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WELL SUMMARY SHEET ol 5210-02lpage: 2 or 3.
Well ID:- C392¢6 Weli Name: 299~ EI7-25

Location: SW of Purex on 00E Fencelie

Project: CY 2002

TLAW  Drilling

Prepared By:

L.D. Walker |Date: 5-16-0;

Reviewed By: (.S f/\/(l-tfl’\/’/

4 2
[Bate: 7, /e

Signature: 7% WW%;

CONSTRUCTION DATA

Signature: -~ [/V/%l/

GEOLOGIC/HYDROLOGIC DATA

Depth in
Description Diagram Feet Grfg;lc Lithologic Description
e |50
Ay
A ny .
41y A
Velals /// —
Ay /
A4 iy _
£ Yy
77 Y =]
v i i .
{ SRR
Yy A4 B
/// J'// f—
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Ll ///
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y
r// V4 T
41 P44 200 |-
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. i
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7] X ! /.
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4 iy Q?’ 2 ! ¢
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v 4 F 7
[P S > ﬂ'
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WELL SUMMARY SHEET

Start Date: 5-[0-02

Page: _3 =
Finish Date. 5-l6-03] 00— o=

Well ID:

C3%26

WellName: 29Q-F |7-25

Location: St of Purey on 2UOE ﬁnsmm\}a

Project:

CY 2002 ILaw Drillima

Prepared By: L.D. WelKer _Umﬁmu 5~ l6-02

Reviewed By: (= N\r\& 1 st _Umﬁa\fwmnm\ X2

Signature:

CC jntom—

Signature:

&%&

CONSTRUCTION DATA

QmOr&.QI;«ONOrOQ.O DATA

Description Diagram

Depth in
Feet Graphic

Log Lithologic Description

[
.
/

300

«

2

\

Bewloncte pelleds:
3b.0'~> 326.8 '

ﬂax@?&o&c uu.\?nw mopn\..

l0-20 mesh
326 9'—> 382.5°
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b ST 5 B A A . 1)

XM N NN NN
A

Rt - O e~ N NN
4

.
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We/l Screen:
Y' ID 304 L Shile: \?mm
Conl, wite Lorep
|/
O.020- M\Q.\
3306.5¢'—> 371.57°

.?L\Ynn \m:io
Y7 wmf\waﬁ sS
wetd En\&m& msn\n»a
371.57 ‘> 373, u«%

Tota [ \mssk of stavulecs

sfee ! c\m: is
375.58°

h\\ %ﬂfﬁu are th ,ﬁn,n%

r Trc n:éc.:o\ surtface

All

wa.s

Casi'ne
7

rem o<w& Tron o..o&:m

+.n§ p 037(.

Th=382.5"

water leve[= 337.¢2°

(5-1t~02)
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Appendix A - Well Summary Sheets Rev. 0
' Staﬁ Date. 5-[-02 .
WELL SUMMARY SHEET Finish Date: 5_50,02 Page: "-I“ Of"‘B“
Well ID: C 33238 WellName: 299~ E[7-2Y
Location:  SW of Purex ow WOE Fence[me |Prolect: CY 2003  T[AW Dr’)/l‘hg .
Prepared By: L.p.wa lker IDate: 5~ {0-07 |Reviewed By: Lf(/ 2 i G =t Date: ‘—/// 7]
Signature: ° %QZ% Signature: é& /- /\A:f
CONSTRUCTION DATA ) GEOLOGIC/HYDROLOGIC DATA
Depth in .
Description Diagram Feet | Graphic Lithologic Description
Log P
.. ©
A - .
g(éé ézzxx ] O—>|,5 ¢ Crushed rock
Portlend Cement Grout: A \/2%?‘ —_ drill pacf
13 f '
O “9‘?.5’ //,///”/ _ 1-5"* GII" S’-‘qk“v Sl’”\l
7 / 74 L 7
; //;/‘ LAY SAND
/; AV LS 14
LAY, 9'— 13': SAND
/; / // y
/; //// /iy ; 7
i555L975 3 = 33 S)u‘gl.“\/ Silty
iy GALS Y SA /\/ D
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’I ///: ¥
s
l/, ih g e 7 7
Y. 8¢ /7 7 33 —> 23L/ : SAND
3/ ¥ // 19
VL 4/
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Yy 4 :/‘, :
Grenular  Rendoniie: j;/,’;’. £44
9.51“* 330.0/ //"/r;//:/
s
SNy
LAYy
7 L4V
22 1Y, 4
/:,o //r‘ Ari
' & 4
/Yy
/37 / ’/
A]l +eMP@\"aPY J’“l'l!’ :/; ¥ r‘v Y
Caing removed  From ’/:; Ny
the crownd Livy ,"
-t /; , LS4
y234744 i
P 444 " 4
F 4,f’ /i Ay
Dcp“\S are ih 'Fte\{» : % /C )
be lows> arpund  Scorfece |44 /’/ /
d . AZY /1 4
/ .
}244 / 4 -
/ C// 4 .
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Appendix A - Well Summary Sheets Rev. 0
Start Date: - [~
WELL SUMMARY SHEET Fideh Dats o aPage: 2 of 3.
Well ID: C3828 WellName: 299~ F[7-2y
Location: SW of Purex on 2UOE Fenceline [Proiect  CY 2002 TLAW Dr/llihe
PreparedBy: | p. WWa/Ker I Date: 5. |p-p7 [ReviewedBy: [£.3 (pligr Date:t?’Z/f/ oY

Signature: /AQ

Signature: Mlyj)/"

CONSTRUCTION DATA

Description

Diagram

GEOLOGIC/HYDROLOGIC DATA

Depth in
Feet

Graphic
Log

Lithologic Description

= ] 50

e,

NN
<
-

~ N
LT IR NI SN
N ~
S e Y
N
Moo A
N Y
.
WHONTETROTN . N
N A S S S s S SR

Ny
N

A

- N
DN . S
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..\\‘\\‘\\“\
ATy

Neorerdn
\
B N
Moo e A AN NN
Ny M

LN N
<

»

b
N\
PRI IR
TS U SO T i Y
D . . ) . . U

R \‘\ N
Y

7
7/
i

/

d

/'
%
4
#
/

%
/'
Pl
s

/£

N

4

1
s
,
¢ /

25l

200

NANS

£ 7
-4 /4

O

723y “+ 237’

‘ Grayelly SAND

237 294": SAND

248 > 202" Sath\I/ ERAVEL

262'— 277" : SAND

1277'— 284" .Sf“\lj Samﬂy

GRAVEL

1286 —~ 38" Sandy GRAVEL
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Appendix A - Well Summary Sheets Rev. 0
StartDate:  5~]-02 .
WELL SUMMARY SHEET Firish Date 5-10 oz | 9% =2 of 2
Well ID: €3828 WellName: 299~ E|7-2Yy
Location: S of Pirex on WoE fence line  |Project: CY 2002  TILAW Drilling
Prepared By: L.b. Wa lker l Date: 5- 70 -3 |Reviewed By: /f< &‘/g/lz(;épw’ lDate:‘>72‘?/5L/
Signature: /Z%’ﬁ%‘__ Signature: W
CONSTRUCTION DATA _ GEOLOGIC/HYDROLOGIC DATA
Depth in ]
Description Diagram Feet Grf g ;m: Lithologic Description
~~~~~‘b-~._ﬂ__‘ 200
228 ¥ ’// £% —i c’"“"‘? -
: / 44 # /‘ / L RE 1
Reei (44 %4 -
AAA YT J—
Al ¥ b4
s A 4
¢ / E /‘, 4 R 4 ; 7
4 4318 =325 GRAVEL

1325~ 333"
SQhOp\ll GRAVEL

St‘lt‘Ca Sand:
330.0 — 383"’

] TD= 383’

Hoo__| water [eve| 3473
5-6-02

e Note ! thes borehole not
] 5'("“'2[3&1" cno«,}z/éf‘” +o
complefe as a well.

—_— Decper then c)c'tscc*!-ec/

| u)a-Le_r [ch/ 'DFO'LQA/}/
e de to ofF- verdiva/
borehole .
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Appendix B - Borehole Log Sheets Rev. 0
Page: | of I3
BOREHOLE LOG oute. 3 /27/02
Well ID: C382¢ lWeIl Name: 299.E(7.233 Location: SV of Purex /ZOO £
Project: CY zpo2 LLAW Drilling Reference Measuring Point: Gf‘ounc[ Suprtace
Sample 4 Sample Description Comments:
T | e | sows | U5 Sve e e s it Sl ot | it oo of
No. |Recovery Maximum Particle Size, Reaction to HCL S:r::v:"g SS'am;i;lmtg TEO" i
» pler Size, Water Leve
O — : Deesel Hemmer
N 0 =05 : @ cruhed Grave] X 6" dual wal/
o prill  Pacl  Surface casing
_ 0.5'—> 6': Sildy SAND (mS) ALY <deheclable
| 707 Sund (Fn-v.Fu) 3070 Sclt
5_____62‘;&0" o YR 5/3 (hen) </ mwx‘si) wel] 5 Ft: | ,p;‘ml-
. ) Sopted ypredom qfz/Feld; no rxn HC| grab Savple
o For arch 've
6’ 216" SAND (5)
___?H fr-5% brave| | 95-100% Send, |%°»12.5": spld
1o %;‘P;v? ¢° 70 fr  sclt.  Grave | R-Sk__fa pcl} Spown ¥I For Pl
] rec. mm‘/t{z éccSa/\‘; Send SA, 552/"‘""",‘”,493? ‘”’al‘.’h‘f
cppeccrence 390 V.Cse~cse Yol med 10°: 6rab for archart
] Lhae 3of fa-v.fu | {OYR 5[z /qmy,:rl. bron )
] Seli'k 909, ey N {%) 7o baselt, LOJ, cifz,/rrla(’ 120 1.5 25,00t
15 o Pl rec, )/w rxn__ HCI. Spen ¥ 2
shee¥ , [
— st 16" ¢ sandd ‘Drer}M med - fin 15’ P brab Br arcdive
] S#ybwr ” wh fe d’l—u'\n'hg
— ? (m:'r:. Caling .
20 - o Send  wed -y cse lo.o'> 20,5 Spld
= e Spem_#3.
| Selict 20 : 6rab for archiud
] >§l‘? 759 o, 8§ LJC,C“{
] .,c:. Sencd very IUD'SCI. Jp}/
25— SherzGrat 20.5' 250" ¢ Selid
1 SPH- ' \ Sfum i
I Spom Y070 25 : Graf Borarchi
1l #s rec. 25.0-r29.5": Splcd
L $pewa #e
ReportedBy: [ p. WalKker ReviewedBy: (. S. Wazéw\’
Title: Geolog st Tile: (2 €oloc;sl”
Signature: /é /M lDate: 3-29-p 3| Signature: //\é //\/é / lDate:‘fﬂD/p?/

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
Jume 2002
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BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page:_< of_I13
BOREHOLE LOG Date: 3-29. 013
WelID: (C332( {Well Name: 299-f£[7-22 Location: S{AJ of Purex /200 E
Projectt (Y 2002 TLAW nh'”fhe Reference Measuring Point: ../ Surface
Sample Sample Description Comments:
Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft) Ty'se & :;z::e& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, | . M?thog ’ Me‘t_h OdTOf '
o v Maximum Particle Size, Reaction to HCL Tiving Sampiing 1ool,
Sampler Size, Water Level
Stoc- Graf| _SSHS [ ; .
‘eSel mme
30 R lE“ Y wme
] S;;';i 90% SAND (5\) ~ Stwmilar Yo above. 9" x " el ool
A rec. 0% sand , dr sild. (0% v cse, Casing.
| 307 cse 307 wmed, 307 fu-v.fu |30 Orah for archi
Shoe IOYR 5/2 /cvura\'u‘sl'l Llrrfwh) opi‘)/ - Seli 2?-5'*-’ 340" SP[".L
35-6mg splih s0% P pERPEL look N paod sorfed > SA - Spom ¥
1 Spoom rec. Ah?ular ) 30 -Y0 % basalt, 60'70709/21
!
1 #7 h{cﬂ/oﬁer,‘ fr wmiCe ; no pyn HCJ 35 :6rab _sample for
T amﬁ;‘ya wé//c q&u@
. o Send s loose ancl cﬂry the casing .
Spit 13 ; ¥
4 340 385 5577
o Edi o380
T rec. .
Sk S (c'gH (hCtra st b mocThese 380" 42,5 5S¥8
h (R d
! ] Condent Y40 Grab Sample wilen
Sel; j
B )::: . aclvence Cafihg.
UStuf #q rec .
| Ws‘syz’: 55 #Eg
Shoc Y5 Gral [archive
] Sp(«"L
g 4755157 55 #40
50-th rec —
- 50 3mé-arcl,‘w
o
] 608( realfe.  /n Ianc/ fize - prectan m.a/—}'
55—/ Grab 55,’6mé*4rc41'w
— 5y.0¢2,5":
SPI# Spoen ﬁl\
SS# 1 {voTo ‘." .
Lal O o
Reported By: L.D. W lle Reviewed By: /1 <., ( \lyN
’ Title: 690/09“57C Title: &éé[ohlﬁr - . g
Signature: ///Q W !Date: 3-2_pz|Signature: f yodi /\//fﬂ lDateb 10/t
Original to: Document and Information Services, HO-09/HWIS 4
BHI-EE-183 (02-20-2002)
Well Summary Report: 2002 ILAW Well Installation
June 2002 B-2



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page:_ 3  of 13
» BOREHOLE LOG Date: 3. 29-02
welllD: C3826 ;Well Name: 299- g|7-22 Location: <) oF Pu rex / 200 E
Project (Y 2002 ITLAW Drillinag Reference Measuring Point: <oy Sw rface
)
Sample Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft) Tyh;l)e & RBIows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D Mc::tho;l, Melt.hOdTOf |
o ecovery Maximum Particle Size, Reaction to HCL s riving sampling tool,
ampler Size, Water Level
Xp’:"" .
Co—tmh  Stom 0% Dy e,ScI Hemmer
— #un rec- SAND (S\ -..as above " Jua/u&//
o’ Grab  Sewsle
shet f
] For _archive
— split . ;
65 —6rel SP' lwzo | SAND [53 similee  do above 63.5 —» £3': Sl
b Jpowm - , t
— #2 rec 1019 7o Sancﬂ‘ st S?oun #12 L tvM
] 19% v.cSe, 40%0 cse, Y0% wed, 107 M\a/yn‘}'
Shac b~ v.fu. _lOYRG/2 /}f browmish 5m;,) bs ' - ém‘ Lor_archiye
— Splt 0o cﬂr\lf mol _sorled , SA- Angular
70 g P re(a. 30% lasalt, 707 otz [RId other | (Ro>72.5" ¢ Splid
] #'3 tr wmicq Wea k  pyn HCl _af Sgoch #13
® edae s of sample , licht colored Fimes [Llaste Charact. Sem
Tap &~ W.C.7 1" v ¥ LA s
e : from the deiue sho
S'(I “ (WYO
B HE1s # BIYIPY, 8149P3
rec. .
75 - #J‘{ e 74-75 Iba:ff‘/'c AcJJ:'hg < lem Hik 76 Archive Gral
— th_dcher Sfemy [ec ,_or pess :'L/\/ e sd 1729757 ss#jy
N compaction Teom Lo Cving Sesp ler 75"+ Archrye Graf
_T1 Spoon 7.5 1.0’ : SS %o
lowy, L
1 #i5 Brchive aval For
yee . P 7
0— 80 from ¢ luac
Thoe —Archive
] A, 8. X ¢ etect
85‘ Graj - Avchive AL R}s ! R Ccwmeuted Sond Fragmrh'{j g5 - Gre ) !QM,D/P
— wee K pye HCOL = ‘Pofr’L(c socl lotizesd for archive
] {r C.[q\l/ = check archiye SaM’m/p ’
AN Sand - similar +o aéove
Reported By:  L.D. la/Ker Reviewed By: (. <. '\/*/”/l b1
. . : —
Title: (Geole g9: f Tive:  (0og {c’fm( pa
Signature: 74 M/% lDate: #- (- o2 |Signature: / MZ//?W lDate:Z’]{o/o‘V‘
— W 7

Original to: Document and Information Services, H0-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002
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BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: 4 of _]3
BOREHOLE LOG vate: 4|03
Well ID: (3826 lWelI Name: 299- £l7-22 Location: S|/ o Purey / 20E
Project: CY Aooa  ILAW Drillina Reference Measuring Point: (Z 0. f Surfece
Sample Sampie Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft) T);s)e & FE: lggvse& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D M?thog ! Me:.hOdTOt \
o. e Y Maximum Particle Size, Reaction to HCL s riving sampiing 1004,
ampler Size, Water Level
g0 Grab - ftchive R Diese/ Hammm—
seerel SAND /S) Similar fo above QL by & olea/ 1un il
Wit
! hawntt oo 70 Sanoﬂ, fr st 5 204 v.cse Cajz‘tz3
— 4 307% cse, 30% - v. Fi, 90’: Grah-archiye.
] IR b/2 [t browm.ch qmv) oolry s
. Ly, 3 7
g5 —|Gmb < Achive X mod sorbed, SA-A 5 307 basalt, 70%0 |95 : Grab- archive
X gtz /O'Mt'r > I mice 3 Prupum. ho rxa HCI
SS-FM 160 % occascomul  tweak ryn 9.0~ wo.s': Ss¥iL
. *:T: rec- 10072 Apchive Sample
(00— ek
T L Sand  med- Fue 100 s Archive Sawply
T [0 4 . [ *

105 Crab-atchive 5t Archive Saup
] 0",\8,X < e foct
HO—— Gegb- 4rchive - SAND /S> Similat 4o < bove 1o "¢ Archive Sawplp

] 257 vCse, 300 cse m.'hem/m}(l/
- as _abose o kxa HCL |
N5 Gre b- Brehive “5/ AFCL'I/& J'ol«u,a/p
' DRRAEA ' — A/
Reported By: LD, WealKe g ReviewedBy: (-5, [Ap X
Title: Geslogist Title: (>tolo Gl _
Signature: 79 M lDate: - |- o 7|Signature: lDate: V /[()/577/

Original to: Document and Information Services, H0-09/HWIS

BHI-EE-183 (02-20-2002)

)’ V//L/[
O

Well Summary Report: 2002 ILAW Well Installation

June 2002
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BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: 5 et 13
BOREHOLE LOG bate: Y-]-0g
welllD: (3824 (Well Name: J799-fF)7-22 Location: S of Purex / 200 €
Projectt C Y 2002 TLAW  Drsllin 4 Reference Measuring Point: (0. w o Surface
Sample Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft.) Tyﬁ e & RB Iowvse& Log Color, Moisture Content, Sorting, Angularity, Mineraiogy, Dr",v\i,?:,hog;rh: e!tiZOdT?ol
o ecovery Maximum Particle Size, Reaction to HCL s g >amping ’
ampler Size, Water Level
Splﬁ(- D .
. esel Hamme
120”&"? Srw\q oo A :
— rez SAND /S> Sim ek 110 above G xb " bec! woall
17 ' . .
] (007 Sanc/, e sclt Casing
122° + Jaud £n-V.Fn, back do predm |[119.0'—> 1235 i
____S‘wc CSe Ly 123 ° Sporm_ *17
135 — Grech- Afchdyve 120" Apch ive  gral Seumple
] 125" ¢ Archive grab Seunp
—
7 ?
130—1 Grah- Andhive 130" Archive Somple

SAND (S

100% Sa ncf

SQ /f‘ Gacp Peppzh

CSe-med,

Q'IQPPOI—PACP

136 Grab - Arlive

30357 QQSG/G

S'A"Aheu/ah

) 'I’l" mica

Mex _size ~ 2 wmm

; mo:4/y WO Xl

135" Apehrive 5o up. le

Yo Hel - occefional very wec K rxa

JHO ——1 Grah - Ardhive

IL/D ! "AI‘CKI‘UC 5:«m'p/p

145G idhive SAND - as  above 195" Arch ve sample
Reported By: L.D. Wealker Reviewed By: C 5. {,4,{/7,( Lo~ Y

P Title: 660/09,‘5‘# Title: &eo(ﬁqof
Signature: /7&/%% lDate: 4-1-02 lDate: ;7/[0/07/

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Signature: ////,[;A /&
J

Well Summary Report: 2002 ILAW Well Installation

June 2002

B-5



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: _ 6 of 13
BOREHOLE LOG bt 4 - 200
welllD:  C 3824 ‘Well Name: 299-£17-27 Location: SWof  Pu rex / 200 E
Project:  CY 2epn  TLAW D¢ H,'M: Reference Measuring Point: 6,.%‘ ud Serfoce
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft.) T);s)e & RB'ZXVSG& Log | Color, Moisture Content, Sorting, Angularity, Mineralogy, D '.W?thog : Me:.hOdTOf .
©- e vy Maximum Particle Size, Reaction to HCL S: riving amping 7ool,
ampler Size, Water Level
150—g4 SS""‘L 459 Dyesel hammer; G"x
] :::; rec. SA/VD /S\) Similay Fo  a éove_ I a/ua [_walf Cas/u?
. 1007, Sand 5 fr silt i
R 20 cse-v.ese, G8Bed, 4o tofs, |1M9.0'=153.5  Shi
< . +
s 20% .o ; overl 10YR G /2 (1t bruish | Spoon #IE Gor Pane.
155 |¢val - Ardiive 3my) opr\,l N loose  in split  proma Liners 3 am/y:.‘s
] mocl- well Sor{'ec@: 54'4; 20-3%07, 150" Grab Sq.»,'p/e
] basa [t | offer lw‘z/#l'/:/, H mico for arch've
] ho _rxum  HC] 155" Grab “archove
| 16072 Grab-~arch;ve
10O Cru b - Archive Sancl ~ 5/;‘94!/}/ CoaprSCh ‘chuf!
J— dé oye
] 7
. 1635 148.0: SS*ig
] 165”: Grab - c
Ju— SP“‘;'
b S
165 3 #";’;" G0 - ;
—T rec. 1680 1725 55 %20
] SAND /53 S/"Jal:“y Finer then cbove 172.0-372.5'ﬁ[ae):1
shoe 5~ 100 % S&ncp, tr-55 S;lF (Unste CM
— i’”’ 1O % vese- CSe, 400 med), 30k fn, 20% vfu_|HEIS #: BHI7S, B 4906
0! oo
170 gtk #2: (:_Cz" YR 6/2 (1t browarch 3my\ dry_, mocl-
L “well corted y SA-A [ 30% baset, 72080 170" Erab -archive
® gtz /Feld Joter |, tr micq ; weak M ren
Shoe % WC. I P y
. 172.5 177.0": s5#2)
sp(\"!’ 0%
5
175k #{(Z‘ rec. 175" Grab - Archive
Shoe
i
. 178 4+ v Fn pebhle
Reported By: | N (va/ker Reviewed By: (.=, [~all~™"
. Title: GCO/OQI‘ gjlr Title: &6\}[ s‘s(jr .
Signature: %f/ M Date: Y- 3- £ 2 |Signature: W //V(,/ IDate:b /[ 0/ fond

Original to: Document and Information Services, H0-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation

June 2002

B-6



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page:_7 of_ 13
BOREHOLE LOG Date: 4-3-02
Well ID: C3%¥26e tWell Name: 299 - [)7- 22 |Locatiom SW of Purexy / 200 East
Projec: (VY 2002 ILAW Drelf ,',,,3 Reference Measuring Point: Crouncf  Surfzce
Sample Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification Depth of Casing, Drilling
(F1) Tﬁ? & :;Zg\fe& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, | . M?mo: » Method of
: i Maximum Particle Size, Reaction to HCL riving Sampling Tool,
Sampler Size, Water Level
180 ¢ Selit ‘ : Diesel hammer. Q¥
¥ Spoom | 1007 S 7 3 ) p T
~ %2, Fec.. AND [ S Semrlar _do _alove Ly 6" dual well Casing
. 95 - (00 % Sand, fr-5J ScH
T e V. CSE 20 70('56’ Y0 7o MEcDI 30% 17‘?,0/" 183.5,:51311"
] - Fo-v. fn. (OYA’L/Z /’f- bru 3:m}/\) rﬂw}/ Spoon #23
185Gl Frdbive fo sl wmeist ; Saft & peppet [k ; 120': Grab Soumple
orerel mod sorted ; SA-A ; ~30% base i, T0% for_archive when
‘ere
— );mnc ?'/Z/oﬁer, f mica , mo _pxm HCI Ca:t'hclz s Qcpyczh{rc/
_— J, wax  Scze v 2 mwm
¢
] 185 brab - « rclm'vf
]GO—{ Grab- Anhive
] 190" _Greb = archive
] - -
] 195" Grab- archiye
¢
195 Bl Akhive 95 : dr grayel (v Fu- pel)
. SAND (S) simclar o clove 200" Guab- archiye
200 {Gab - Arhive 10000 Sancl, occasimal tr v.in peh
] Zr silt. Color as aboye 04')1 .
] 200" v sm calt st
] 205" Grab- are [u’y»
205 Cueeh ~Mikhive 0205,1 Sand__ sl mo st
ReportedBy: [, D. L (ke Reviewed By: (., I//ﬂ i~
) Title: Geolog s+ Title: Lg-co[;: H[ér P v _
signature: %5 (10 2 lDate: Y -3-03 |Signature: (F /W ‘ .IDate:@//D/m’
Z

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002

B-7



BHI-01647
Rev. 0

Appendix B - Borehole Log Sheets

BOREHOLE LOG

Page:_ 5% of 13

‘Date: L{~3-02

Well 1D: C3IR26 !Well Name: 2q‘q~ E]7-22 Location: SW of  Purex / 200 East
Project: CY 2002 ILA drillina Reference Measuring Point: Ground * Surface
Sample 4 Sample Description Comments:
i c e i e R [ Depth of i Drillin
R e move | T | St st sttt | e
) Maximum Particle Size, Reaction to HCL Sampler Size, Water Le\;el
210 | &b~ Ardhiye i ) Dresel hav_y,mer;. q"x
] SAND /5> Simclar  fo above 6! dual wall Cas‘/‘h7 :
. lev7e Seudd , fr sild
] _Prccpam med = fn 210" Gralb Sqm;/é
— for arch ye
215 [ Grob - Arthive . 215"t Grabh - arclive
. 2 = 224" - GraVe/[y SAND /3 S\)
] lo-15%, Grcwe/,. 85-90% Send, drs.lt.
— Gravel wmed- . fa_peb , peedom base/t, |2190'> 223.5" S/rk
—7 SR-SA Y Saad _similar  to_albove Spom #23
220455 Sy a:
| g5 | 0% 220 : bref = archive
] rec.
’ — Send) (s predom  Cse -v. cse , =502
] basa/t
225 (Grab- Arthive 225,: érakb- erchiye
] Grave | condent clecrease o 5 %
| 224'— 231 SAND [S)
| t-5% Grovel I8 - 1007, Sancl, 230" 6rab-archiyve
23— |Grab- Arcllve tr-5% Silt.
| 231 — 238" Gravelly SAMD(35)
] 20 - 20%, Grave [ R 10-%00% Seud, +¢ s5ilt
] Grave | med 4o y. fa peb ) Sand 'pncﬂm 235" Grmb- qrehive
235 gl 4 Jive ese do wmed. 10YRS/2 /gary«'sl\' birotsn) opry';
- : ' ywrly Scn‘t‘cpl' Gravel SA-SR, Seud SA
— 4 Grave| H40-50% be sa t, sv-607, irrah;lx‘c/
] 11121'# C HCL mn weak fo pome

Reported By: (. ) (s (e s

Reviewed By: .S Méd;v(

Title:

G&O[og [S“

Tite: (-l oy ]

Signature:

T Weddn

( Date: L/~3 -0 7 Signature:

(/(/ //”Z /0’ lDate: ), //('yp?’

Original to: Dociment and Information Services, H0-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation

June 2002

B-8



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Pagé: 9 of [3
BOREHOLE LOG Date: Lf-3-02
Well ID: C 3820 lWe\l Name: 29¢- £i1v. 92 Location: S0V of Purex
Project: CY 2002 TiApaw Deiliva Reference Measuring Point: (gmumg Serface
7 .
Sample Sample Description Comments: -
Depth Graphic|  Group Name, Grain Size Distribution, Soil Classification Depth of Casing, Drilling
(Ft) | Type & | Blows & Log L . ? . : ’ Method, Method of
No. |Recovery 4 Color, Moisture Content, Sorting, Angularity, Mineralogy, Driving Sampling Tool,

Maximum Particle Size, Reaction to HCL

Sampler Size, Water Level

2Yo_ 16 val- Ardheve

- Du‘:)r_ {

hammg

1y

245 |Grab- Argl e

250 G b- Anthive

255 \Grab -Artlive

238 = 274’ SAND [S)

Diese [ hammer: 97

tt~ 5% Gravel , 95~ (007 Sanc//, frgitd.

by (" hua] wall a5(lag

| Gravel v.fu peb ; Seuwd 207 v.¢se, 207, cse,

2490’ Grab Sewple

307 med | 30 %5 Fa- Vg, 10YRS/2(3r b

For archive

dry | wod sorted , SA=4 5 30-40% beseH,
0-76% otz /other

2"{5,’ ‘h‘ Cse 'uﬂf) o Swmall cobble

2‘(5’ . émé - arc(“'w,

250" brab - arehive

3

SA/VD /S) Sl'h:'/ar "Lo Ghove.

255" Grab- Arcl e

[00% Sand e qrave | (5 pefa)
4’!" Sl'[{

307% v cse~c e, Ho 70“:8:,0, 30 7 fh- v.4

LOYE 5[z | “Salt-n- Pepper” | cﬂr\\‘/., modd sord R

SA-A , 35% basall , (57, g fe [feld/ o ther
,no rxm HC|

] fr_mca ymo)x Srxe 7t 2wmm R

] 260" Erab - AQ(*LJ'J‘%
260 {Brab - Adchive

] 2«65’: Grah = Are heve. |
265 [Crak - Adchive SAND (S> Similar 4o ghove

] 1909, Sand, +r o4

] precom Cse ~-mea\03 sl wmorst 5 moch -

o well sordedf , SA-A Yot basalt

Noe rxw. HCH

ReportedBy: /[, D. Wa/ker

Reviewed By: C— S L/V{’Z L1

| [Fitle: Eeoloarcd Title: (péd[m,,- ﬁr i . :
Signature: /Aﬁ/@% Date: ¢ - 4-©2 |Signature: /;(q /1,;4\ A IDate: 67/0/&2
P =4

Original to: Document and Information Services, H0-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation

June 2002



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: 1O of 13
| BOREHOLE LOG bwe - 4202
Well 1D; C3%2¢ -iWeﬂName: 299 F]7-22 Location:  S\W of Purex / 200 East
Project: (Y 20p3  TLAW - Drilling Reference Measuring Point: Gy nf) Scarface
Sample ’ 4 Sample Description Comments:
Depth ' Graphic Depth of Casing, Drilling |

Group Name, Grain Size Distribution, Soil Classification,
Color, Moisture Content, Sorting, Angularity, Mineralogy,
Maximum Particle Size, Reaction to HCL

(Ft) | Type & Blows & | Log
' No. |Recovery

Method, Method of
Driving Sampling Tool,
Sampler Size, Water Level

SAND - ¢ wmorsi Dresef kaw&er;’ q”
, L\I/ 6" dual wall Cas/ujr

270 1 Grab-Arthive

T pese!

1 hawmme

275 {Grab- Akchive

270 Brat sample
274 '~ 276" G’“QVe”y SAND for_aprchive
(4S) 207 Gravel, £07, Sand),
be silt . Grave| med- fn peb, SR, Sandf 275" Grab- archiye
med - cse. 30-40% e fl, LoO-T0k .?-fa,'{'c,
quah;‘\lc‘c/o-("\cr A Puor—{\,/ Sorfed | wo rxn Hel

279 = 283" SAAND /5) ZSOIfGrqban(,'\/@
t grave/ , 100% Sand
Stwmclar _to _Sand Qlavr; meJ'Ut,Sa/é‘n-Pc” £
ey fo sl morst
283" — 293" : Gravell, SAND
/qS\ 20-257, Gravel, 75- 05, 285" Goralb~ ar%:‘v;
Sancf e cilt Grayel med-cse peb, t+
___.y_c;_E__p_SJQ to_sm cobble, Sand as qlove
| Grave] SR, 40-50% besalt , 50-t0% ofrk
grauitc [other mediit | pwr[\{ sotted,
ho vyu HCI ; overall color loYR5/2 {290 ': Grak - archive
Larayish anﬂ,‘ o"by. ‘

280 Grg b~ Adchive

285 Grab- A ehtve

290 Grah- Apchive

2937 s 302/ : Sam&/\/ GRAVEL
(s G’) 102, Gravel ,25-30 % Sancl 295" Grah-archiye
te~57% sclt. Gravel tt cobble, 308 | chill rate slowr -
.cse peb, Y07 cse 3070 mecl~ fu. ait Jost sute
poo rly Sor{'aé/l cﬂr}r R EnSa/l",@-fi:‘#c,/?mgfl_.r formation

298 1gal- Mthive

ST no  Pxw HC] ‘
ReportedBy: L. D.LuaiKep Reviewed By: CS LN",Q) <
j | Titte: Geol ©g (3 4 Title: é'@d(ﬁc;tv"/}/ ‘
Signature: 77 20 W IDate: 4-4-o7 |signature: w [/% L —{Déte: Q// (,y07’
Original to: Document and Information Services, H0-09/HWIS Y .

BHI-EE-183 (02-20-2002)

‘Well Summary Report: 2002 ILAW Well Installation
June 2002 B-10



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: Il of 13
BOREHOLE LOG Date: Y- Y-02
Well ID: C3%26 {Well Name: 29g -[|7-22 Location: S/ of PW’ﬁX / 200 East
Project: CYy 2002 ILAW  Drillivia Reference Measuring Point: Grounc! Surface
Sample Sample Description Comments:
Depth Graphic|  Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling

(Ft.) | Type & | Blows & Log
No. |Recovery

Method, Method of
Driving Sampling Tool,
Sampler Size, Water Level

Color, Moisture Content, Sorting, Angularity, Mineralogy,
Maximum Particle Size, Reaction to HCL

300 __l6rab- Ah'ﬁt'vc Gra vc/ Per(tn #a?c am/ Srzes Diese/ [nawmcr ,‘ qv
] therea siug y a lof of odr  circulatron (B 6" gl wmll cas iad
Hrese! : .
— hemneH lost (nte, Formatio a/um‘ujt Jbb’/’l'h}: .

300" Grak ~ archiye

-

305 Grub - Archive

So2'> 352" GRAVEL (&)

A F0-85%, Gravel  15-207% Seud, tr st
* : 306 Deill hes o break Lp besalt bowller (305" Grab- arch/ve
of unknown sze
Greve | tr Ig. coh-~ Lou/a/er*i (07 Swm

8 Cobble, 30% Vv.cs¢ peb,30%cse, 30 %

310 erab - dkhive < wgo?~v. fa g Jandl wmed - fn ; §ray.,‘cpry‘) 3!0/: év'ab*akclwv.o

(=5 poorly sorted  grovel R~ SA 5 beselt

9‘20 3o-Yo7 , cfher c;{w‘z.'le .gmm'le(.

Ne  rxn B

AKX Send] _Fn-v.fn "prccﬂaﬂ. c‘z'{z

315—6rab- drdhive - ¢ & » 315" Grab ‘(“"‘”'.’/t

] X ' - for_archi've

1 ' @oo Yer 43’gl5 L@Sa/‘f énu/cﬂ'h 3
] i L3 Air _lost tuto formedin - open Fremedork

326 {Grb- Ardhive ‘5. n (Slowr _ dhsit mf:) grave ?  1320:Grab Semple
— ‘arcAl'vé’.
] ( Cobbles oF 10 cm  common .
B S HE 3227 fved wed
— :-::1 = 32y fhc:-céje b Selt. arave/ fo_Surfacd
325 (G Arcly NCEN =~ 800 CGravel, 107 Fa-v.fn Send, 107 S:lt

325,  Gra k- Qf'c4/'vf°

Xut)

Reported By: LD Wealker Reviewed By: (& Ut/.&t(,p.(
} Titte: Geolog st , Title: (p0lo T
o, =
Signature:  ——5 M lDate: Y-10-02 |Signature: MM ‘ !Date@//l?/db
77

Original to: Docufnent and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-11



Appendix B - Borehole Log Sheets

BHI-01647
Rev. 0

BOREHOLE LOG

Page: [2 of_13

Date: Y- jo-03

WelllD: 394 |WellName:  209- £/7-25 |location: Si of Pupex / 200 Fast
Project:  CVY Q0pa ILAW  Drillr, g Reference Measuring Point: (©.» o/ St dece
Sample Sample Description Comments:
E (e o U] Splemm R S s | oo
) Maximum Particle Size, Reaction to HCL Sample? SRZe,z‘J:?er :z\”e‘
:5’352_”_63m . ' Dr‘t’fr/ Aﬁmmei»
] L AH‘“W 6RAVEL /6) Semilat '/O a[ove: G x b chaal wal
. Z 5 water pmc&c*h'm facrealSing Ca:;’&g
] S £  85-907% Grave] s A0 15% Sand,
_ S A tr Sclt. Orevel 25% cobble, 30% 330" bk sample
335___Gm()-4ﬂk‘-v(. P 4 Y. C5€  pe b , 257, cse pe{:, 2070 med-u ; for crchiyve
. Sand predom Fu -y, fu. Malircolored
] () wet , poorly sorted ; most grovel SR-Ry|335" Grah: Avchive
. reacdlom _mix basalf | g%&"/t’, tha'!ﬁc‘. otfer
— -#r F?&gmcn%! [? COSUCS s
340 Graboddhie ' 5( 335-390"  Sand med fo civ sized 390" Grab- Arddive
] 4 n em : nofrced o 3:r~avr.[! Lith _casing shoe _at
_ oA 3397, L= 322,37 b
345 — Crb- Arelije { 3 Gra vel - Semilat 1[o clove. 345" Grab- Arehive

mdrcaters /CI Ca“/m'/

350" Grab- Archive

399-350": (pl‘l'”l'h?

7

350 {Gub- Ardire Possible  bowldiors
] ' Sanc) /;hckta.ﬁ'hj ~252": posscble Hanfory
] {352 —> 363" Sandy GRAVEL [Ringald Fin cotect
] ‘ (5 G\ 70 =75 70 Graye ] 5.25-30 2o Sencd

355 —{Grmb- Archive 1 te st Crevel sowmclar o above | 355" Crah- Archive
. ,‘;.'"._-? Sa“qﬁ med)- cse 4 SA N boZe otz Yo 7o
— \' b_géat’f ,ik Mo éL&A:&:" . ;w
_ )

SR Sand _is med-Fn . ¥0% gfe/20% batll|or other

Reported By: [ D Walker ReviewedBy: 45 L2

Amitte: e foars Title: (= wolee 51

Signature: %Q‘ /V,%’ !Date: Y~ (0-02 |Signature: &(’//’/4 / lDaie:MO o

rd

Original to: Document and Information Services, H0-09/HWIS

BHI-EE-183 (02-20-2002)

2\

L

Well Summary Report:- 2002 ILAW Well Installation

June 2002

B-12



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
v Page: 13  of )3
BOREHOLE LOG Date: Y-10-02
Well ID: C3B26 IWell Name:  299._ ¢ 7-.22 Location: SW of P, ex / 200 East
Project: CY 2002 ITLAW Diclliuna Reference Measuring Point: Grouy/ Surface
Sample Sample Description Comments:
Depth Graphic|  Group Name, Grain Size Distribution, Soil Classification, | PSPt of Casing, Drilling
(Ft) Ty':‘): & :el?:‘cl)vvsef‘ Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D M?‘hOd’ Met'h od of
) y Maximum Particle Size, Reaction to HCL riving §amphng Tool,
Sampler Size, Water Level
360! Gre b Ardhrve Sahop}/ GRAVE[ (5 G) Diete [ Hamme s
] As _Lesceched above. 7% 6" el wall
] e - éph'//;'nr} ind cates [3 cobbles CQS(‘I{C}
] Th= 363 ! LS(S 360,: Gmé'ﬂ»#c&/ve
35— ‘
] Y-1- o2
. Depth fo weafer = 3221 b cagn
L SLoe ot 362.5°7
370
375 |
r
- U
| 2/
] . \'< / z-{‘/‘/
N hd / L v
380 |
385 /7
T /
Reported By: LD ta ke ReviewedBy: (. S_ [0~ T
Tite: Ces /(,/q; o Title: &qo[ o z_,/J»I/
Signature: M M lDate: Y-j1-02] Signature:/W lDate:é/[q/o Lt
7 7

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-13



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: | of |3
BOREHOLE LOG ot ) 7-00
wellip: C3827 IWeIl Name: 2q9. g 17-23 Location: SW of Puyex, alawa] 200F Fence
Project:  CY 2002 TLAW Drillfha Reference Measuring Point: Groupef Suface
Sample i Sample Description Comments:
Depth Graphic Group Name, Grain Size Distribution, Soil Classification Depth of Casing, Drilling
(Ft.) Tyﬁs& RB;?:;VVSe& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, M?thOd’ Met'hod of
) vy Maximum Particle Size, Reaction to HCL Driving S.amplmg Tool,
Sampler Size, Water Level

o A y . Dl'efc/ 'H’Qmmc/r
| O'— 1.5": Sandy GRAVEL G X" Dual Wall
] Crushed rTock drell pad Casing
] 7
H 155 8 Sidy SAND (wS)

S“‘émbﬂvnfu‘yc , tr-5 9% Grave [, 65-702 gmu/,r'SOZ 5" érab Scmp e
. Sclt. Saucd ’bwc/m v fin § Sa-4 N for archrye
] 80 -90 7 c;('l? 3 10-2090 basalt , othes
] 10YRY /3 (brown) ¢/ mo st i moe rxn
] o Hcl

{O__|6rat - lo': Greb- chl\ ‘ve

Archive 7 . :
N 8~ 23" * SAND [S)
] \0o% Sancld, dr siit, Med-cse,
N 70-807 basalt, 20-307. gf#z/oﬁzer
. loYR3/1 (. dk qmy) y messt | well
7 7

15 [6rab; Sor#ecﬁJ SA b tweak rxn  Hc{ 1S : Grah- QrcA,‘y_p
] Scze graclucl Lecrease | lnchwn
] ‘MQOQ L\;/ [§'/“> S0~ Bc‘Se/f’\Mo
] Mn  HC| .

QO_émﬁf";Ll,“ 20" Gravel +r-57% 20': Graf-erchie
- predom vy £y - Fu  peb
] 23— 30/ 6%&\/&”;/ SAND /‘15§
. pa 16-20% Gre ve [) $0-950% Sencl

2.5____6'3&"”, c te sclt.  Grave| voFu~- med peb, SA- 25" Lraf-archive
] SR Sancl _ Sim Adav o _abaye

2 gravel Content  dhcrease to v 57,

Reported By: [, D.ig/Ke = ReviewedBy: /S /r21Cv Y

THe:  Ceolog ot Title: Epolge joT

signature: 728 flp s !Date: Y-17-02 Signature( Q /4/1, Ioate: 5/ 74/32

~ ’

Original to: Document and Information Services, H0-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-14



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: 2  of 13
BOREHOLE LOG Date: L.}h/?‘OQ
WelllD: C3827 lWeII Name: 29G- F]7-27% Location: S/ of Purex . « /(Ma ADE Feuce
i 7
Project: (Y 2002 TLAW Drilling Reference Measuring Point: S0 yef Surface
Sample Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft.) Tyrs)e & RB lows f‘ Log Color, Moisture Content, Sorting, Angularity, Mineralogy, | [Vlgtho; : Me!t_h OdTOf |
©- ecovery Maximum Particle Size, Reaction to HCL riving Sampling ook,
Sampler Size, Water Level
30 |Grab- Drese| Howmer
Apchivie / ‘. / \
B 29— 233" : SAND [ 9K dhal wall casizg
] fr- 59 Grave | ) G5 -1000, qupp,ﬁ
] 7L6~ silt. Grave/ V. Fu PeL, SA-SK ., 30’ Grec b - C«rc‘t"w’
] Sand 205 y.csc, 307 cse, Fedit Yol
35""6?40,2-"( med , (090 fn~v.fy IOYRS/?—/‘?PV 35“ Gm‘- QrCAI’\(f
ot 7
] Lrn} S/Mu;'f‘l 4 wod~ well Solr'l‘ecg.
| Y40-50%e basalt , 5O0-60%, obz‘z.
] Salt aref pepper c«ppearance
’
] May Size 2-Ymem y no wxw  Hcl Yo" breb-archiyr |
LIO—“—— G"ﬁ:‘“‘ (4
- qs"-émé- arc//‘u
"f.‘:’_,,.bmﬁ-ﬁ,( SAND ~  Siwmilar fo above
] 1007 Sewnd . +r v.Fn pell/e
] 50{1 brab "Qrclll(\/‘p
50 _owtTT
QEChive
] - 7
— S”'-‘- -SAND (SX Y"h-..'/ar ‘(‘O QéCK}P 53-5—")58'0/"5&/[1(
55 T Spom §U 7o +e solt Spows 1, for PNAL
T # rec. c«na/yjl‘s
7 ‘
shoe 55 : breb ‘qrtlu'xt
selit T A,
Reported By: /. D. (Wa/Ke Reviewed By: (S jVjilvt
|Titte: Geo /O? cod Title: Geolpe ST
Signature: 7L /y’% lDate: Y- ]7-02|Signature;~ ﬂ///é IDate'Z; // (//{72«
Original to: Document and Information Services, HO-09/HWIS e

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-15



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: 3 ot 13
BOREHOLE LOG Date: Ll(.._ / 7__ 07
Well ID: C 3827 lWeII Name: 2GG._f£]7- 23 Location: S/ of P\—urtx ‘ Q/anc. 200 E F(:’hcc_
? 7
Project: CY 2ooz  TLAW Dedling Reference Measuring Point: Gro e/ Sourdfuce
7
Sample Sample Description Comments: -
Depth Graphic|  Group Name, Grain Size Distribution, Soil Classification, | DePth of Casing, Drilling
(Ft) T\g)e & : lowsefi Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D Mgthog ! Me:.hOGTOf I
©- ecovery Maximum Particle Size, Reaction to HCL nving ampling Tool,
Sampler Size, Water Level
o) 55 1007 Deese/ ’nnm(nep\
o 7Y '
- Fec, SA/\/D L S S{ML'ICLI" ‘l’o Qéov& q’ (ny LY Jua/fm&//
tr aravel | 0oz, Sand ,de si[t. Ceyiug
Shov i J
_ breye | Fn peb , R~SR hasolt :
]SS Senc) y.cse~ Fn 5 10YRL/2 (It buich  |S80'>e2.5" Sk
éS___m #3 e 7 3\-ay\ cph\'/ de sl worsd 3 wod sorted } Spow  #2 »
i rec SA~ ; 30-Y0% beselt, 40-707% qbs/feld
Shos e iten oxide fr odd - SMg rxi 60"t Grap- archrye
] to HCI
N 62.5 = 670" Splsd
G o P35 L
] 65°: Grab- archiye
I SA/\/D' &9 fc[al/:
] - 10" Crab- crchive
75 G'(Ta-:u‘uc 75/: Gira b- Q"C[l'\/ﬂ
59‘('1!' ‘7"3“0—/‘3"-‘“
T Spewr | ooy
B e e 7¢.0"= 50.5" Splid
fee.,
_ Spoon Hy
S0 o arch iV — : Archiize ~ 80
] 80 : Send fine 4o vepy Fine
— loo7e Suhc/ 10 % C_SE’MEL&) 509
4 Fﬂne} Y0 % v. fn IOVRS/J/&»—M{:‘YA lkh\
] s mo s, rmoclewell Sorted ;- SA %5 Grecb = Are rye
g8 Gral-ﬁ, hive 20-307, Lcua/{, 1070~ ¥V 7o ?{Z/Fe/c//a#e.
i tr wmicq N i Ro. no_vischle
. cxwn M
Reported By: LoD We lker Reviewed By: AS /(b7
Title: Ge oloarct Titte: (20 lps )97 ] .
Signature: ﬁ% ‘Date: Y~ 7. 02| Signature: ’éf/él//o’z/é% lDate: WQ/Q{/
7 7

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation

June 2002

B-16



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
. Page: _ Y of 13
BOREHOLE LOG Date: %-{7-02
Well ID: C3827 lWeH Name: 299 -[£[7-23 Location: Sip Lf Purex Ct/qu 200E Fence
7
Project: CY 2002 ILAW Dh’”l'ifu} Reference Measuring Point: qumg Surce
Sample Sample Description Comments:
Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft.) T‘ﬁe & :;g‘g:e& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D I_Vlgthog, Me't-hodTof i
©- Y Maximum Particle Size, Reaction to HCL riving Sampling 1001,
Sampler Size, Waler Level
To__[Zvab i, Drese!/ hammen
e
_ SAND (S)  Similer do ahove | 9" by (" dua!
1 te V. fu Pe‘z“e , 1009 Sand wa ll ca;:’ucj;
I V. Fu peb SA, precdom ba sl |
o SCHA(Q_ 207, v.c3v, 30 70 CSe, 307 20" Crel-archiye
95 [l Abckive med , 207, Fa. 1OYRS/2 /gjr}u‘rk bew)
— s| Wl(‘:l'S‘l(; mocd SOHLECEJ S4-A ?5/! Greb- archiye
..._ ~307 basalt 4 LO7a ?7‘2/0#0,\
tr micq way  $:726 Y mu
— S;M +e weal rxw HCL 98.0 = 102.5" Syl
poon | oo 7s S #e
!UO . Spoon # 5
—fl #5 y
. rec (Salé 4 Peppe f*\
] oot Grap- Q"CAJ'VE’
ROE
] !05’1 Grab- Qrcln'“wo
105__1&vai= SAND /S\ Seomilar Yo dbove
ArchiVe W
] }wed?am mediuwm Size
] fio”: Gral — archeye
I‘OMSMBRK‘“: .
- us’ - Gmb—arclu'ye
[R5 Gmg;d“vf SQHC@ - med Yo cie . moist
Reported By: Lob. We/KKer Reviewed By: £ S [, /p 1€ 1 Y~
Tite:  Geol 0g st Title:  G-volp (ST :
Signature: X@ WQ% lDate: L{-[7.p = | Signature: ////W lDate: W?/ﬁ/
Z

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002

B-17



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: _ 5  of 13
BOREHOLE LOG Date: 9{_/7‘,02
Well ID: C3I%27 !Well Name: 2g9.r17- 3% Location: S/ of Pirex , a!an? 200L Fencd
Project: CY 2ova TLAW  Deilliva Reference Measuring Point: Gf‘ouvm@ Surface
7
Sample Sample Description Comments:
Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft) T);E)E& RB '2‘;’:8& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D!.Vlgtho;, Melt_hodTofl
o- e Ty Maximum Particle Size, Reaction to HCL s riving sampling fool,
ampler Size, Water Level
120 ijHH— Deese | Nammes
Spoun
) !
| Fe 19.0'> 123.5 ¢ Splid
T - A S‘Dc'tln #é
T SAA/D /SB Simrlor 4o above 11207 Archive Ircch
125 fGei tr v Tu peb, 1007, Saud, +- silt
. Sandl 107, v.cse, zo7e ¢se, Yolo med 125" Greb- archiyd
_ 207, £, 10% v.fu 10YR5/3/brom)
] Shimes sk N modd Ser—i—e:f)‘ 2% bajelt, Y04 ;;fz
] 0‘/1{81»[ v mca weal pxs  H(| 13p7 i érap-archive
30— Gmbﬂ-rcﬂ ve
N 1347 ¢ wmorshpe  content Jkurp:'h? 1357 Gmévamé,r,«»
S v SAND , med-cse, SA-4
] S/:‘q/LH\/ more basalf theu above
_ Y0t Grah -archive
’L‘Q__..._GTC\L'A'_G ive
B SAND (s)
] v i ’uJ- i peL = “suclly
] baselt, 100% Sancld y.cse +o i
] 514".4; 20-30 % hasult, 70-307% ?7[2/ ’L/S/: Grab - archive
HS.__GMMANMW a‘z‘fer, fe meca , te ron oxicle
] S‘{'ﬂt‘hl’ﬂ? very weak rxn o HcCl
] Dr\/.
149" : end of ‘fﬁ?/az
Reported By: /. D.jua/ker Reviewed By: (S |, /2\6hi”
, [ Tittes Geolog st Title: éxg(){cgé/‘jé/
Signature: M Date: { -/ 7. 0 |Signature: /“ vl ////,7% lDate: 37/"/03/
g 7

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation

June 2002

B-18



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
. Page: __‘; of_'}l_,
BOREHOLE LOG Date: Y-/g-0>
WelilD: C 3827 !Well Name: Jg9g.[L(7-23 Location: SW of P rex  on 200E fencelie
Project: CVY 2002 TLAW Drilling Reference Measuring Point:  Ground Suirface
Sample ” Sample Description Comments:
T |Type | ows | “ig" | Sroup fame, i sizeDistution S lassieation, | ™o atmodof
No. |Recovery ' Maximum Partic,le Size, I’Reaction to ,HCL ' Driving S.ampllng Tool,
Sampler Size, Water Level
1509 SSP:'NL 90 7o - Diese/ hammer ,
1l #:’1 rec. SAND /5) " Ly 6" el wall
] te vihy peb , 95-i00k Sand, dr-53| Casing
_— Sclt. 307 vese-cse, YO 70 med, .
1 Split 30% fa-v.En_ [0YP6[2 [If, brownith 199.0'> 153.5: S,pl/wt
1S5—§  Spow oo, | @ra\,) cﬂbly N mod _Sorted | SA.‘A} Spaom #7
| #g ree 20-307% haselt | wmax Size B-Y TN isa’t Grah-archiye
] wmod ryn  HC.
Shoe V.tse Souned * /S‘;‘, 153.51-»)58.0/3.5‘:,[.'4
_— ‘SP(f‘L loo?o Spian # &
160—f Spewn| rec. 155’ Grab - archiye
—  #9
- SAND - simclar do afove (58.0'>102.5": S,I4
.~ fn 4o ve by Frue L omico Sp:lmq #g
— Spov 459, 160 '~ Grab -« rcL've
1e5—g #io rec. ; ;
| lo2.5 = 167.07: Split
Shoe Spoon 710
] 165" Gra b ~archive
170 Gt ek e SAND (S)  Stmilar Ho ajove 170" Grah- archive
I 00 Send, fr sclt
] 0% vcse, 30%cse, Y409 med, 209, fu-
] v. Fn, 10Yge/2 [ (£, brursh 3ray> Opr\/ 3
] Mwog_gar-[—'el‘ﬁ, 54 y—30% beselt, T05e |175": Grah-archive
'75—_5_[3_6_“_Avcks'vc W et freld [ aH{rr} triron oxide
] mayx Size & Awmm  weak rxn HC|
Reported By: /[, p. (Ua [Ker Reviewed By: [/ 5 S 16
Title:  Ceoflog st Title: E¢0( 26,57
Signature: /é) Wc?/% IDate: Y~18-02 |Signature: C/ Mf"/ lDate: 57/ 5/5"\-
=) ¢

Original to: Document and Information Services, HO-09/HW1S

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002

B-19



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: Z of 13
BOREHOLE LOG Date: l{.—/g, 02
welllD: C 3827 ‘Well Name: 799-[E(7- 23 Location: S|/ of Rirex , o JOE Fence fin
Project: CY 2002 ILAW Drillin g Reference Measuring Point: Jyviinf Supface
Sample Sample Description Comments:
Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(FL) Ty'f:e & RB IOWSE& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, | . l}ll_ethosd ’ Me:.hOdTOf "
o- ecovery Maximum Particle Size, Reaction to HCL riving amp ing Tool,
Sampler Size, Water Level
180 St Diese | hammer
Y s . : ,
] #P‘T' twoze SAND [5\) Scwclar o above 197 By 6" e [
— rec. 95 -1007 Sand, $r-5% sclt | wall casing
- 2570 v.cse-cse, 35% med, Y0 % fu~
=
] V. Fn. froht bronish geay, dey; - |179.0% 183,67 Spld
185 TCreb- Ardhive mod-well torted , s4~-a , 302 Spown- ¥/
L basalt, 7070 glefeld, +rwica, +r |[50": Grab- archid
— Vron__oxcde  stacu WA Very wealC
] Fxw  McCl 95" Grab- archyd
190__| Gre E:;vc’lu'vr 7
] 120"t Grab - apcf ye
B SAND - as above
185 G raly- Ak rve Scmiler S’Q#—*Tl\l——'bé‘lw 195" Grah-archive
] Solt zudd - pepper appecience
200 Grb- Apchier SAND [S\) 200" Graj - QI"CAI’!/‘P
] Scwmlar 40 Og&vr‘
_ S[l‘if‘v”)/ CoarSelt S/I‘?A-/[y
- kl‘gher ba sell perceantage
— very ea K kxn By
205 Gm‘;»ﬂmﬁ,'ve 205{'3 Gire é—acmu'v
Reported By: LD Lo /ke~ Reviewed By: (L3 1,/@ 1ok
Title:  [eoloa sF Title: & epfo ) T
Signature: Rpt EZ, : tDate: 4-15-02 Signature:(’,&%f’/ lDate:éﬂy/éi
=2 7

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation

June 2002

B-20



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: & of 13
BOREHOLE LOG Date: L{‘[?'OZ
Well 1D: c3327 |Weu Name: 299- F|7-23 Location: SW of Purex, on 200E fence
Projectt CVY Jopz ILAW Dh'”l'mj Reference Measuring Point: (2. .,/ Sorface
Sample Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, | DSPth of Casing, Drilling
(F1) T)g); & :;ngse& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, DM?thOd’ Me‘t}x OdTOf
: v Maximum Particle Size, Reaction to HCL riving Sampling Tool,
Sampler Size, Water Level
210 [Crag- beesel Aammn N
| A4ichive -
] SAND /5‘) Similer +o alove q" 6y 6 el
] lov% Sand , 1r sift wall Casingy
] 207> y.cse- Cse, 307, med, Y00 Fa,
] 107, v. ¥u. Io\(Rb/Z (11‘. brown o5k 9@5,\ 20" Grb Semple
L e T dey 5 med)-well Sorteq | SA-4, For archrve
; 20-307, basalt, 70-¥0% of2/ Feldsper
] +i~ M ‘ca yma¥ scze A mm 115,1 Greh- archiye
] Yery  wea K _vyen HCI.
220__p St 219 '~ 223.5": Splr}
L :;Pm ?070 SPOW #12
i rec.
R 222-223": tp pebble | v.fu- medl| 220" Grmp: are biye
‘ Shoe
225 Grab Alchive 2257 Grab-crch ye
] oCeaSiomg [ v~ Ffn et ,/hv_éé/a
] 225 — 223 . Sand it S-107 3r—C¢vL[ 230{" Grok: QFC[."VP
23L6'“GL'AUC(\I'V€ predom. in Peé . Sand cSe -y eq
. 233" Growe | (herea e
] 41233'— 2307 ' Sand, GRAVEL (s G) .
. . 7070 Grave [ </v. - med ,pe“ 30 7a Samcﬂ 235" Grab-archive
235 e R kehive $% (cse-v.coe sand) Growel b0-70% baself,
] .. SA {o a"%/ur
] 237°: 4r cobble , thew more swad
] 236" hack o  SAND
Reported By: /., p.(a/ Ker Reviewed By: / < % 2l
| Title: Geolog. 14 Title: &e0log i 3¢
Signature: MWz Date: Y -] G-¢ Signature:é;,%(’ ]Date:S//7/Q,

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-21



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: 9 ot 13
BOREHOLE LOG N
Well ID: C3%27 ‘Well Name: 299-E(7- 23 Location: S|/ of Purex , on AOE Fence finel
Project:  CY Jova  TLAW Declliong Reference Measuring Point: Grouuef Surface
Sample / Sample Description Comments:
Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Driliing

Method, Method of
Driving Sampling Tool,
Sampler Size, Water Level

(Ft.) Tﬁ: & :;gg:e& Log Color, Moisture Content, Sorting, Angularity, Mineralogy,
' ry Maximum Particle Size, Reaction to HCL

Drese! hamme IS
230" 254’ SAND (S) 9 by 6 el ot/
5-10% Gravel , 90-%5% Sand. CaeSing
Sand) St v.Cse, $0% cse, 307 wed 257 In ’
1 Grave| yv.Fu- fi peb. IoYR 6/2 (It brownish| 240" Gra é‘qrc/r/'vr
: gmy\ Dy wmod/ well Sorfed , SA-dug,
; 30~40%, bajali, LO-70% q'fzv/a'H\erl. 1‘1— miCe I
very weak Txn Hc| 245" émé'qrc.é,z_fvp

’ \ -
248 ¢ Sipale _qouse eaq /a-/u’lﬁ\ n Send
J J 25 Iy

z0 Greh - Archeve

245Gt~ Al sve

‘. ,
ZS‘Q””GNB‘ Ar(h'ye 250 ¢ GV’QL"!"{‘[H'/E

25‘{19 2577 grave//y SA'ND /5 5) 255’-' Gro b- a,r;_/).:’ue
1 20-307. Gravel (v.ﬂ\ - fn pv.lal. A*SA)LC«IQ/{)
70-%0% Scnd (scmidar o saund above)
weak HCI rxy

255 Gt  Achive

1257 > 200 Sayp (5) with ~ 5% B pet

26&‘60'«2‘)-,4 260(: éval:"»orclu‘vr'

e hive

1260 204 © Graelly SAND (55)
4 5% Lrayel /\/.Fu- Fu yel;) 759 Sancl
46-50% basal/t , SA-A ,weak rxy HCY

S “0.:’.2.6‘1/9 268I : Samﬂy GRA\/EL /S G\) '1(95’-' Grah-archive
40 % Gravel, 55% Smuﬂ'. 57 Lot
vae[ %«-Mecﬂ ,l)eL;. 'm-eogdm LQIQ/‘! 54
>0, Jand v cse- v.tn pwt—ly Jortec]

331 Gravel Size dbcrease from 264 4o 268 Ft
Reported By: L.D.Wg ke - Reviewed By: £.5 L/ 14~<
Tilee  Geologrrt Title: (p¢0l0g (S

Signature: %é WW% IDate: L~ 19~02 Signaturezcy M |Date: 57 273 /e.s“'/
r

Original to: Document and Information Services, HO-09/HWIS

265—|Creb-Archive

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-22



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: [O of /3
BOREHOLE LOG vate: - 19 o0
welllD: (3527 IWell Name: 29¢-E|7~273 Location: Sy of P rex , On 200E Fence line
Project: Y 2002 TLAW D N'” ‘nq Reference Measuring Point: émuncﬂ Surfece
Sample ’ Sample Description Comments:
Depth Graphic il I . . Depth of Casing, Drilling
1) | e | Bens | Log | G thrsre o, Soring, rauiry inersioy, | o e Hethod !
’ Sampler Size, Water Level
270 BT akeh ive 28— 272" : vae”y SAND [‘% S) Diese/ I)Qmm&.b_
] 20% Grave | (v.fu- medd ,peb. e iuly La;a/é) 7”Ly L" A/
_ 80% Saud (y cse~ fu , 30 basull fo2 ot/ | wall cas {ng
] other SA-A>
. 270" Grab 5qm'nlt°
275 e e 272> 231’ SQ”GO\,/ GRAVEL /5 G’) Yor archive
o 2 40-50) Gravel | 50-60% Sand, 4rsilt
] Grave | m:#/y fu-v. Fn peb Sand v.cse 40| 275" Gred - erchiye
] ; med | SA-4 ; Cravel up to S0Y baseht |
] Poor[y sorted Lweall rxn  BC| - occas,
280 IZ T hvdhive S{*mg rXA . 250" Grah- erchive
B 281'— 25y’ © GRAVEL [6)
_ S0-907 vae/l, l0-20 7 Sancl o
. 009‘1’[/1’&3 n“uopt'ccnle: /3 cobble 1‘0 Lou./tﬁ- 285" Grab- archiye
285 ¢ rab- Alchive CF - Size | acr lost nto  Pormation.
| O 28y ' Sancl, GRAVEL (56
| 50-55% Gravel, 40% Saud to 457, 200" Graj- archive
] TS0 e -5 schk ;  Gravel fr collle,
3‘%6&‘»#{;".” 1070 . Cse ‘oeﬁ‘ Yp %o C Se lpe,L Y020
] Py 3 med) 'oeﬂl (070 Fh-v.Fn_| Sand mal’k/y _
] 2o cse ~med. 10YRG[2 [It. brown ik gray)
] cpp»y —poerly sorted Cravel SA-S,|295": Graf-archive |
N Cal)  20-30% bosalt, 70 -30% wlzr/e/gran.'lfc,
295 1ol Archs %‘\%p; offer ; weak rxn HCI. ‘
e oEtSO ?
&8,
T RS
] : @Q“
O
— S505 -
02852
Reported By: /. D. Ly [ker ReviewedBy: =S L/p((. 1
Title: Geolos st Title: (pvloy st _
Signature: %ﬁ% IDate: Y- /9-02|Signature: /* 7 —/ /_\ o lDate: 5723,8’L
Original to: Document and Information Services, HO-09/HWIS he 4
BHI-EE-183 (02-20-2002)
Well Summary Report: 2002 ILAW Well Installation
June 2002 B-23



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: Il of |3
BOREHOLE LOG Date: 4_|q. o2
WelllD:  C 3827 iWeII Name: 299-F[7-23 Location: 1y of Puyex , 200 E. feuceliue
Project:  CY Qoo2 TLAW  Peillina Reference Measuring Point: G0, o/ Sordaoe
Sample ’ Sample Description Comments:
B | Tpe s siows | “TEG| o lomesra s Dwtion sl claatenion | o oo
) Maximum Particle Size, Reaction to HCL Sample? Size,‘iNatS::r g:v,el
300 __| ) diese [ lna_mme P
__,.GmM e Sahc&, GRAVE L /5 () 9" by 6" ol '
] 4070 brave [ éO?o Jaucd ; weak BCI ! woal/ Caliug
] 30z’ /as-qe ca“/ef/Lou/cﬂeH :
B Seud pre&vm cse. 300 Grab Tample |
BOLGMQ- Ardhive % 60-707 GV‘QUeI: 30-407% Sand, {r St ;‘\"T QFCI\:VP
N Grave | _cse-med peb, R-SR ; 40k basett
- ko7s th«'llll/?f24'mle/o*[£ei Sand) med-cse, {205 0 Grah- ét-cAl‘ve
] 307 basalt :
- g’ : oph‘/(/‘hg iudicates Iarlrscr coblles
3l et athive seud confeut Lrops o ~207, 310" Grab- archive
o B 212" Bl refe slows conscle ra(a/n’/
| i large colfles
— y : 315" Grab: archiye
315 et (o) 312 —= 358": GRAYEL (6)
N ol Grave| ¥0-90% , Sand 16-20 %, tr
] Silt Frmjmme: indicate “p fe S02,
| cobble |, 307 v.cse peb, 200, cse~Fu pob
] Sa acf u-e/m £n, Sqwé’ 8v-90l afz, 1020 3 320" Grab—archiye
320—**6”"4 w % é&!a/f octffer. Grave/ rfuchdls ;;fz.{e,.
] 3m«f¢1‘c. basolt ,otfer
] 325 ' Grab- archive.
325 _|femby, e
] X 328" Peilliug _iudicates _no le rg e Ccﬂale;
] oo bet wore acr  fost o -E)l-maf:oh
=222
Reported By: /. D.la/Ker Reviewed By: £S5 ({4 o4
|Title: Geoloe,s4 Title: (« o o0 ST
signature: K L lDate: Y4-74-02|Signature: N M o !Date: 023/&
/

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002

B-24



BHI-01647
Appendix B - Borehole Log Sheets Rev. 0

Page: 122 of |3

BOREHOLE LOG Date: U~ 2. o
WelllD: (3327 [Well Name: 299. F|7-23 Location: SW of Pi rex . on 200 E Fencelind
Project: Y 2002 TLAW  Drilliva Reference Measuring Point: Grocnd Serkece
7
Sample Sample Description Comments:”
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling

Method, Method of
Driving Sampling Tool,
Sampler Size, Water Level

(Ft) |Type & |Blows & | |[og

No. |Recovery Color, Moisture Content, Sorting, Angularity, Mineralogy,

Maximum Particle Size, Reaction to HCL

N Dicrel Lamwze.r

CRAVEL (6)  simlar do ehore | 9" by (" chic |
¥0-900s Gravel, lo-200, Seuoal frsit | wayl Caf:'hﬁ
><ga] 200 Sm. Cob, 50% v.cse- cse ped,

EZLGMKAr(h:'ve

] %
] ey 300 med-Fn__peh Sand ¢ pbecﬂom 330" Grub Semple
335._._(,}“&;\" e Mca@; apn/ [ccmkf we £ [}/ 339’ for_arch/ye
] 4 coden allowed do _recover w.(.%332.5"
] %;% peerly sorted, Sn—avc_/ SR~ Rownd) 335" Grab- archiye
- 83 " Sauncd SA ; Gravel a mexfure of
— O e salt, Sram'lﬁc ,qtzite
gqo""gwa;rc[u'ye > A p
. o' St dr-52 3Y0': Graf~ archive
o . B ith casing of 349",
] 7 Water[eye/= 332.5°
] O 345—350" 1 <audl confeut Rppeaps
345 [ Gral~ hive to crease stcll af _op 395 Grab-archive
] ) [c/aw 20 s
] T2 350" Grh- archive
350 GML‘An’L:'\/r X éR/“VEL - S:‘Ml'/a? '/’O Qéove

@ 3557: Grezh - archive

355 [Grat Architve

357> 358" ¢ sancd jucreese.
Cravel becomes Sachy brave |

LDy ]
Reported By: L.D g lKker ReviewedBy: (.= L/ il <
Title: Geologrsd Title:  ferologi st
7 -
Signature: /ﬁ W IDate: Y -25-07 | Signature: w/" i % et : IDate: 577,3/521

Original to: Document and Information Services, H0-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-25



Appendix B - Borehole Log Sheets

BHI-01647
Rev. 0

Page: 13 of I3
BOREHOLE LOG bae: 9- 25 -0
Well ID: C 3327 ‘We" Name: 299-E[7-23 Location: SW of Purex . ou 2mf fenceliy
Project: Y 2002 ILAW Drilling Reference Measuring Point: (7000 f  Surfacel
Sample / Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, | C¢Pth of Casing, Drilling
(Ft) Ty'fs & RB:;:VS;‘ Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Mgthod, Met_hod of
) 4 Maximum Particle Size, Reaction to HCL Driving S‘amplmg Tool,
Sampler Size, Water Level

360 {Grab-fuch e , ; | Piese| hammer,

] 358> 372" Sandly GRAVEL [s)|a” by 6" dial wel

] bo-707. Gr—aVe/} 30-407, Sancl Casing

- e sclt. Grave| 075 sm col /‘}“I- /3. co“

] Y070 V.Cse-cse pek, 307n med ped, 360" Grab- archive
265 e b-Archye 207, Ffn-v.Fn. Sand wed- i

| . & ) Erave | 'Docrly sorfecl, SR=R__wmix of 365" Groh- archie

] b H  basalt /?7[1"45’ / jram'«lfc/ AHer.

] G Jeud $0-902 7{2 y e micq

o 7

] 310 " Grab~ archiye
370 lGrab-4

_ 370-372" | fand med -cse 372" Grab-archi

Cral-d and T.D.

o TDp= 372’ L‘j 5
375
380 |
385
ReportedBy: [ . D. Wal/ker Reviewed By: ¢ = I""{ﬂ*lb\"\/
Tile: Geolog st Title: (peyleg, st
Signature: % M !Date: Y-25-07 |Signature: / /' > lDateWZ'y/é’Z
Original to: Document and Information Services, H0-09/HWIS /
BHI-EE-183 (02-20-2002)
Well Summary Report: 2002 ILAW Well Installation

B-26

June 2002



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
- Page: | of |3
BOREHOLE LOG Date: 5-)10-02
Well ID: C392¢ lWell Name: 299-g)v- 25 Location: 200 £554 . Sw of Pupex
Project: CY J0p2 TLAW Drillina Reference Measuring Point: Gy, d Surface
Sample Sample Description Comments:
Depth Graphic|  Group Name, Grain Size Distribution, Soil Classification, | DSPth of Casing, Drilling
(Ft) T);qp: & F?;g:vsef‘ Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of
. Y ' Maximum Particle Size, Reaction to HCL Driving Sampling Tool,
Sampler Size, Water Level
(@] s . - Dresel /\Qmmapl
) :‘:::er g%gfé o — 1.5 Crashed vock drilf faco Y b bl wasr
o - — - : Cac /'h.,.?
B L5~ ' - Slohdly SHy S4np
] Fr_Graye | , E5-90% JSAND, [0-157 S/t
5| Sand (s wed fo Fo; brown , s[ morst,
] wmocl sorted ;| 707 gftfRld, 309 bustt
. . \ , .
. q ~> // ! N G‘F‘C{VC//y SA/VD /5’ S) lo: Grab Squ:'p/c
1o0__{&ab~ e (0157 bravel, §5-90% Saud, v st br archive
] graop:'kc/ fo SAND cordh  less they
] lofo g rave/
_ W'—s (5" : SAND _(s)
I5__ | +r Graue [, lov T Sand . Saund
] macaly cse _olark gray , mo st
B (5'—>3¢" ¢ Stohtly Scity SAND (e S
] wltr araye /3 $5-907 SMJ‘ lo-157 sl
20| Gras 307 cse ~v.cse, BT wed 3p7, Fu -
veldue -
— V. Fu. »Io‘{)?'i/B K&rowy\/ mosst spod 20" Grak Szm;zle
. Sorted s SA-A N Yo% basalt, boJ, for archive
| gte [Feld [ofher . way s ze ~ 5 iy ' :
] mod rxn HC{
25|
ReportedBy: [ b la/Ker ReviewedBy: (.S /0 o~
)| Tite: Geologist . Title: fed[06,5 ¢ ' -
Signature: %@‘M lDate: 5-)0-p 2| Signature: Ia L/My// !Date: 5//‘7/02,
Original to: Document and Information Services, HO-09/HWIS ~ 7

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-27



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: _Z _of _13
BOREHOLE LOG Date: 5- /10-~-02
Well ID: C392b6 {Well Name: 299-r;9.25 Location: 200 East  SW of Pupex
Projectt CY 2002 TLAW Drilling Reference Measuring Point: Cypened Swrfece
Sample 7 Sample Description Comments:
Depth Graphic|  Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft) T\;\?e & RB 'ggvse& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of
0. e Y Maximum Particle Size, Reaction to HCL Driving §amplmg Tool,
Sampler Size, Water Level
30 15 e Sl:‘thy Se /}lv SAND = siwmiler Yo | Diese/ Hamne,
s
] ebove v éy LY oKea ]
_lpcesel well Ceesiug
hamwes .
] ( z30 /: émL SQ")FD/P
35 36— 230 SAND /S> for _archive
| 75-9%7% Sawd, S-[o% S/(¢
. +f' 3r~ave l:' q0-95 7 SGMO/, S5~10% 51'/f
] vel s v Fa pel N Sand 'Db\-ecpo’yn Cse,
] o YRY /2 /ﬂfa,«-/( 9my,w[ ‘mw»j)} mol‘:l;
qo—“’“ém'&ff'&’? modd :ow/czﬂ; SA-A i 4o % baselt ,
— é07,> ?fz/ﬁe///; gy Spze 5S-[0 T, Yo+ Greb SQMPIC
| mocl rxu  HC[ Fer archiye
45 -
] 46 ¢ /ul«'ps o st /c/a)/ th_the Sandd
| wocth 57"-5319' B/ rxn
. SAND = semilar do albope
So_ém;’-“k,y : 50"t 6rab- archiyve
rehye -
] 56" e gravel = med fo cse pef [ R
55 | Si(+  condent clecrease
Reported By: L.D. WalKer ReviewedBy: £ 5 [ /n (v’
Title: Geo/ojiS+ Title: ("J\‘a()("c[./.}’/
Signature: MW lDate: S'/Io/oz Signature: &C/LV//)// IDate: E)’///[q 7
Original to: Document and Information Services, H0-09/HWIS
BHI-EE-183 {02-20-2002)
Well Summary Report: 2002 ILAW Well Installation
June 2002 B-28



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: 3 _of I3
BOREHOLE LOG Date: 5 - IO‘ 02
welllDi  C 392( IWeII Name: 299-£]7- 25 Location: s £ S\ of Purex
Project: CY 2002 ILAwW  Drilling Reference Measuring Point: Grouned Surface
Sample - Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification Depth of Casing, Drilling
(Ft) T‘;fe & : 'Z;vvsef( Log Color, Moisture Content, Sorting, Angularity, Mineralogy, '.w?thOd’ Met_hod of
o e Y Maximum Particle Size, Reaction to HCL Driving §amphng Tool,
Sampler Size, Water Level
éO,'__CaraaE- e N D;‘ch[ Uawime v
] SA/VD (5) St e r ‘L above g ‘\Il 6" Hial
_ | bresel +r qrevel, Q57 Sard, 57, S:it well cas gy
_|hammer Sancd _med o cse; lOYRY/2 (k.
] Qra,n'SA Lt»awn\ morst 3 mod <orted, 6o’: Crab Sewple
65| SA-A 30% baseti, 707 5{7[2/4‘0/::(7/ for_archive
] Oﬂeﬁ', l'fr Micq ;  wmeak HC/  rxy
- fr st Frecmeats ewidE g‘/h'n/q XA
. Hc/
70—_?“%~Vd\|'\{r 70’ émﬂ Sowz'ple
] Sift coteud 4 4o nome for_archive
[ _—
75|
. SAND
] 100 %0 Send, tn 50/t So0': Grab- archive
S’O___CNE—A b 4070 cs€, 507 mecl, (0%, Fa- v.fn
rekive +
] loYrs/2 /_guay;sﬁ brows) S/ morst
] mod - well Sérvleo/,. Sa-A: 307 baseld
| 7076 ?{Z/fe[d] ; tr micq bk scze
_ 2-Y mm; mod rxa KHCL.
85
Hekported By [.D. WalKer Reviewed By: /< A/ (i
Title: 6 eo [OC{ ‘,“_g +

Title: Scologys (™
7

ISignature: W :

: l Date: 5-/0-02

lDate: J?{Z/u’f/

Original to: Document and Information Servic

BHI-EE-183 (02-20-2002)

Signature: /¢ /. Z_W ‘
es, HO-09/HWIS 7

Well Summary Report: 2002 ILAW Well Installation

June 2002

B-29



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: _ " of _I3
BOREHOLE LOG Date: 5-({p-¢p
Well 1D: C 39206 lWell Name: 299.£)17~ 24 Location: 200 East |, SW of Purex
|| Project: CyYy acolr ITLAW Dr; ”"“5’ Reference Measuring Point: Spopnd Swur face
Sample Sample Description Comments:
Depth Graphic|  Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft) Ty&? & :;zg:ef Log Color, Moisture Content, Sorting, Angularity, Mineralogy, M?thod, Me‘.hOd of
) 4 Maximum Particie Size, Reaction to HCL Driving §amphng Tool,
Sampler Size, Water Level
9o___| Grabe ove \ diese/ hammer;
_ SAND (5) 9 by 6" dic] uol
] (oo Yo Sand |, {r grave! (v Fa caslug.
] ,xom”. Saud 10% ycse, 402 cse,
—_ 3070 medl, 20% Fn-v. fn) lYes/le 0" Grab sample
g5 (5r LH!GM)I sl mocst , SA-A , mod sorted for _archeve
N 20-30% basalt, T0-30 ?fz/fe[eﬂ
] +r mtcCa HC! rxa  weogd fomod
] Fr ocascomal S/l /um.p(
leo_ omrs posscble  celrche  Freagmentds (00! i Guah somple
4%# Ve < J T
] ( lc“‘} ¥. 574'0\’13« HCl rxn for cerchiye
_ 1eo -
| . Sanc Preopam med tfo fin
jo5___
] SAA/D [SX - St'm:'/a,r "0 aéove te’ : bred - ArcA/u
IIOWGmLJ ore dom cse fo el mo:’S‘IL R
rehive ) J 4
] wea K rxa HC]
15 __| By'—> L' Seud is Fa-y.Fy
Reported By: L.D.Wa (Ke - ReviewedBy: /S 11/ (o™
| Title: Geo log 5 i Title: (& Colg ¢ ST
Signature: ﬁ ﬂé% Date: 5-(0-0R|Signature:/ ~ /. /é/ !Date: 57/7/0"’
Original to: Document and Information Services, HO-09/HWIS ~ 7
BHI-EE-183 (02-20-2002)
Well Summary Report: 2002 ILAW Well Installation
June 2002 B-30



Appendix B - Borehole Log Sheets

BHI-01647

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Rev. 0
Page: 5 of 13
BOREHOLE LOG Date: S-|0- 02
Well ID: C3920 ]Well Name: 299. £ (7.5 Location: 7200 £ | S of Puerex
{Project:  CY 2pp2 TLAW  Dpeilling Reference Measuring Point: Grownc/ Surface
' Sample Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft.) T);s)e & :elow:ef( Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Dl_\ne_zthog ! Me:.hOd of
o- covery Maximum Particle Size, Reaction to HCL riving sampiing Tool,
Sampler Size, Water Level
120 izmg= Prese| hammer,
] Arre SAND (5\ Similap _fo_above |27 “oy 6" dua/
] :;w‘l 119%  Send , +r sc/f wee !/ c:as:'m?
B cimmep] 4 grave [ (\(- T pe LX ' _
] Sand predlo med, salt aud lao/: Greb Scwple
[25 pepper appecrful€ s molst ,Mocﬂ Serlec{ : for ar—clu‘ue
| SA-A 5 30% baseld, 7070 9tz [Leld,
] tr micq y mox  SiZe 5 vim
] HCl  rxy  weak,
] 130" Graf Scewple
130 sz;c"ue for arc/f\fé.
) .
— - 1[ -
135 ~(35 : tr s.fd ;mjm”-[) in_saucl -
] : T
] l37/'- SIH ;M3m€u{’5 ) Ltgo‘: W.G(\S‘ll )
] 5""’9"\5? HCL ryn
140 (,‘mﬁ—c‘l - . 4o Grah - wrchiye
rehipe
] SAND (S> Sr'w\f/ar 7Lo
o above. 95-1007, ganc@/ r-59
] St Sand cse fo Med?: loYR5/2
] ] /gh me) most smod SaHLec?}
145 SA=A 5 30% basull, 70% oh/
] Leld N Hcl mn weafk,
B )
Reported By: [. D. Weallte Reviewed By: &5 i 4/;2 (6 "
j Title: loeo logs + Title: (o eafe (sl
¥ A
Signature: AR //d/%? !Date: Z-Jo-02 |Signature: é(,, VA %/ IDateW(Z/&?
: fA

Well Summary Report: 2002 ILAW Well Installation

June 2002
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Appendix B - Borehole Log Sheets Rev. 0
Page: b of I3
BOREHOLE LOG Date: 5-~/0-~03
Well ID: C 2926 IWell Name: 299-F|7~25 Location:n 2o F, S of Purex
Project: CY 2002 TLAW Dptllrna Reference Measuring Point: ébOthg Seerfece
Sample Sjample Description Comments:
Depth Graphic| Gyoup Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(FL.) Tyl\?: & RB;zgvse& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D l_\llgthod, Mel.h od of
) Y Maximum Particle Size, Reaction to HCL riving S.ampImg Tool,
Sampler Size, Water Level
ISQ__.G';)«Q‘\' Diesel hammer,
e +
__ SAND e Sl'le[qr \!—0 QAGYG q' ly G” Jua/tdg_/j__
_ | deeser lev 7o Xcmo?, e 5ol med o cse, ca.f{'ug
] hammel o 1'54) SA R mod ~ well Smrkqa}
- 25-307, hasald, 70-75% 7(7 [Eeld 150" Geal S&MP/E
155 For erchiye
] 156 " Sand  v.CSe Y, L s s/t
— 155’!'- Sand  medd | Lockease  in Sv[/fv
[ 4o) 6*@54'"‘ e 1607 Grah- archivd.
] S’.{{’/r/a;/ ‘[!Iaslmctml-s - b?‘ﬂ?«m, ?)é&ug Hel
] rXy
165
| SAuD (s)
] 10090 Sand 5 'nr:cgf)vm in
] sl morst, well Sar—f&:ﬂ; Seh anjc‘/ar’f
— 9 209 besqlf, 5D, 7-/:/-1":[45,09.1‘ 3 fr V7o’ Grb-arcdive
170 Gyl mica , mod rxn Ly
75—
— ’79{: S«'(": 'F"fchCuLS
Reported By: L.n.weal ke Reviewed By: (. ~S &/\/(1—10 A~
)| Tite: Geolugist Title: Cempolec S
7 7
lSignature: P rn i, ]Date: 5-ip-o0z|Signature: ¢ M/ IDate: 5/ 67/ T

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-32
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Appendix B - Borehole Log Sheets Rev. 0
Page: __( _of 13
BOREHOLE LOG A
WelllD:  (C 3g2( ‘Well Name: 299-f£|7- 26 Location: zew £, S oF Pusex
Project: CY 2002 TLAUW Drtlling Reference Measuring Point: G e So pfeco
Sample Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, | DePth of Casing, Drilling
(F1) Tys;e & :;2::9& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D M?‘hosd ! Me:_hodTof
) Y Maximum Particle Size, Reaction to HCL riving Sampling ool,
Sampler Size, Water Level
1o | Gr?qbv; ‘e \ Drese/ [mumer N
] SAND /5) Similar  to aboye ‘7”55/ 6" el wall
] P e clom, Line  do mecdivu, CQ:/';:?
] 130" . Graf sample
195 : For archiye
] 1% - S:‘uf}/e caltche ;msmu\zi
] 2 em digmefep
o Sub rounch L,/e//m,u;‘;( LVO%
] (fh by _of Iso’ archive J‘c«h\
l90 GN%‘%‘IW’ 190" Braf - Ql‘(ér‘l/ﬁ
] (f-‘n )
[C{_SZ.__
I SAND [S) lev, f‘l&cﬂ ir (1
| 207 Vv.cs€, 20]aCse, %09 med, 207,
] fu- v.5y, loYe 5/2 /gr-cu’u‘rl. bhrow,)
1 S/ morst . mod - well 50!-"{’Pcﬂ; 54;
200 [Tk~ 307, besalt 707 az‘z[&/cﬂ y v ax 200" Grap sample
| Agchive 2 ¢ 4
o SCZC Y wm wealk rxa HC| for _archive
] (Coarse)
205 Sandd  fecoming S/;"jl ﬁ%[/&/ Gﬂrz‘eblr
. predom  wmecld - Fn
Reported By: L.D-Wa lKer ReviewedBy: (S &/, <
Title: Ceoloa st Title: orulo ¢ 5T
/ : 7
Signature: WM lDate: 5~ |p-pz|Signature: // /‘/‘1/ lDate57/Z/o 2
Original to: Document and Information Services, HO-09/HWIS = I

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-33



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: & _ of_|3
BOREHOLE LOG Date: 5—{0 -02
Weil ID: C 292¢ IWelI Name: 299.p)197-9¢& Location: 2o £ Sw 0;:' Purey
Projectt  CY 2002 TILAW bdrilling Reference Measuring Point: (50l Surfece
Sample. 7 Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft.) T);?e & RB:c)::é& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of
o Y Maximum Particle Size, Reaction to HCL Driving Sampling Tool,
Sampler Size, Water Level
20 [CmEs Diese [ Aqmm&rl
_— SA/VD /S) S,‘lmi/er QLOYC 9" Ly é”cﬂm/
| 12070 Saud, 7Ll" sclt. AJPVEGOOW) mecd~ we ! CaSz'h?
] cse S/‘Zm:p IOYRS/Z(qmwSl\ me\ S
] s/ t««mu" w—oop Sthec() SA-A 10 brah Sawmple
a5 20-25 7 [)cz.Sa(z‘ , 15807 qf'Z/éMcm ; For archive
] HCl  ren  weak fo__mocf
L 28" Saud s dry ; tr fu  pebfles
220 |Grab- Saucl y Cse Sized 220: braf - erc//be
ﬁrchw -
225
] 220 ¢ Hr pebiles, fine
230 Tl 230 " Brad- archive
| Arck N
—_ - 230 = 235" vae//y SA/\/D/jS)
] 207 vae( 807s Sand, +r i(t
] Gm\/e( orccOom \L: i D'—L /JzaSa”—) Szzuﬂ
] CSe +o medl. %0 7% fasa /é/ 607 qf'z/l} 5
235 'poo'—ly Sopded /mcl Sopdedd. Dry, w&zf ‘
N Hel rxn.
=7 . / ) ’ /7
. 235 ——tw SAND (S 235 ~» 240
] jee  nexf  po g€
L med-cse  sand
Reported By: LD, Walker ReviewedBy: (.5 [/l ¥
Title: Geo [05;('5 f Title: &colo ¢\
Signature: /ZO |Date: 5-{0~02 |Signature: ( gy lDate; 67: /=
Original to: Document and Information Services, HO-09/HWIS
BHI-EE-183 (02-20-2002)
Well Summary Report: 2002 ILAW Well Installation
June 2002 B-34
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June 2002

Appendix B - Borehole Log Sheets Rev. 0
Page:_ 9 of 13
BOREHOLE LOG Date: 5’/()'02
Well ID: C 392 IWeII Name: 799.r 5. 7 Location: 20p £ S/ of Pupre x
Project: ' \f 2002 Lla w 5 iny Reference Measuring I’Doint: érou&ec@ Sa h{:@(f’
Sample Sample Description Comments:
| Blows & e S sy sy | Mg, g of
: Maximum Particle Size, Reaction to HCL Sample? Si:::‘:!v‘:?er ::\;el
o | G/;r:},éﬂ.,'ye 6#&&16/ thcrea Se ., Diese/ HQ&MGP
] 2 by 6" hee ]
_ 290" = 243": Gravelly SAND/5S) | wall casiy,
| 20-30 7, vac/‘ 10~ 807 Sancf. /
] bravel s fa-v.Fn pef, Soucl cip |24 ¢ Grab sample
A5 : : for _archive
B S 293'— 259" - Sandly 6RAVEL [56)
_ i SU% bravel, 505 Sand  fv ot
] 2 el Grave [ 4 mel pob, 407 peh, 60K v.fu.
] L3 Sand s cse do Vocse 507 basaft
'?SL‘G?:;/'W - ; 2500 't Grad ~Qrcl{/‘up
] 251 sancl ye by most | Lhe,
| beck 4o 3] mossd
' - Grove [ SR — S4 , 'pa-or/y Sorfed
255 | l0YR 52 (j‘ray/‘fé brown) s/ meoisd
R V. weak  HC[ rxna.
N occas tane | v.cse pef
260 |7 Lo 259" — 275" SAvD (s) 260" :Grab -
] 0% bravel , 20% Sancl. archiue
] Gravel _v. fn ’be.L , Sancd /Areo&m—.
- y. cse fo cse. érnyl‘.SA lrown, s/
] morst | mod fo well Sopted .
5| SA- Sk  40-507, basalt, SU-£02
— 77‘2/&(0@/: vety weak HC/ rxn.
Reported By: L.D. We lker ReviewedBy: ~ 5 AL
JTitle:  Leolog,sf Title: Geolog ol
Signature: /40 'Date: 5-jp-g2|Signature: /" , /,‘ﬂ/ lDate: 67{ 7/oz
Original to: Document and Information Sefvices, H0-09/HWIS b &
BHI-EE-183 (02-20-2002)
Well Summary Report: 2002 ILAW Well Installation B.35



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: |0 of 13
BOREHOLE LOG Date: 5-/0-02
Well 1D: C 3920 ‘Well Name: 299-F|7~25 Location: 70p Ea!‘/; SW of Purex
Project: Yy 2003 LLAW Drillitug Reference Measuring Point: (G ;5 f Surface
) Sample ample Description Comments:
Depth Graphic| G,5up Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft.) Tﬁ’: & :’ogjef' Log Color, Moisture Content, Sorting, Angularity, Mineralogy, l'\llgthod, Met.hod of
' ec Y Maximum Particle Size, Reaction to HCL Driving S.ampllng Tool,
Sampler Size, Water Level
27¢e Gﬂr“vsrc‘h'e SA/VD 'cﬂr}/ Dese( AQMMCI"
] Similar  to above. 9”4%/ b dec! wal;
Jl‘e::f 007, soad casi'ng .
hamme 7
L : . : 270’ Grel SQM,'/P
275 275 ~>382.5" " Sancly GRAVEL For archive
] [S G) LbO=- 7075 Grave /7.' 20-25% _
] Sanel 4r-5% st
] Grave| sm.coh Ho fn peb , Song)
— predom  Fine, fo_y. Fine
280 G'raz;(;”‘ Gravel SR-SA 5 307 6a5a/é} 2% - émé"arcA,\,p
] 70 7. c(‘/"z,'le /3 ranidic _/mqe r
. Dry 5 he rmm Hey
285 2%s’ basefi cobbles Zfl‘qqmen‘lf)
— J"’[V 3 5('/?( C(M'/E’ii/ ~+~ 5 7a
] 290" Graf- archive
2Q0  [Grab -
‘)K&l'vt’
_ Sandly GRAVEL ~as chove
] 75 % gravel 20% Sancd, 5%
] Sl
295
] ‘,A
ReportedBy: /[ f. Lo [ke Reviewed By: S Lnitaond
Title: é to /ac] (s }[ Title:  ~ eoloc(sT
Signature: MW Date: £.p- oo Signature: ww IDate: 57[//0‘2/
Original to: Document and Information Services, H0-09/HWIS s
BHI-EE-183 (02-20-2002)
Well Summary Report: 2002 ILAW Well Installation
June 2002 B-36



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: _ Il of _[3
BOREHOLE LOG T
welliD:  (C 392( lWell Name: 299-F(7- 25 Location: 700 East | SW of Purex
Project: (Y QoD Tiaw Detlling Reference Measuring Point: 0 endd Supfoce
7
Sample Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft) Tﬁs & :;Z::e& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D M?thog ’ Me!t'h od of
) Ty Maximum Particle Size, Reaction to HCL Tiving Samping Tool,
Sampler Size, Water Level
LI S ‘ G Dresel hammer,
N TXT Sandy GRAVEL (s) 9" x 6" duel walf
— L Gravel T75% , Sancd 20%, sit 5% casing
— >, Oa Grave | 200 sm. cob, 307 . (5 Pe[)l.
N % 8rEl 307 cse Pcb ,_20 7o medd - Fn_pel. 300+ Grab- arclive
305 Sand _predom. med - fin Dy ,
] 'pc@r{;/ sorfed s C}(mue;/ R*QE;
] Sand SA;\ Gravel 30-Y%07, 6@;5/{.,
] e0-707, ?{Zl'!f/‘?mm’-//‘t/{)MFﬁ
] areak HC[  rxg
3o Gr“}f';&mc 3100 breh - wrchive
S
] 319t Encl of Sfiofoz
. 319> 320" Sift cafeut (ncrease
BQL Grab - S/ "40(‘5'/' M(:cp HCL rxn
Archive 4 ;
o =3 2 RO G éraﬂ S@u.lo/ﬁ
_ CSA Sancly  GRAVEL or archeve
] L oShl 75% Gravel, 20% Scud S7o scld
] X 324 '~325": large cobbles slow =
325 | 5 the c?m'/[:‘ug role
| oS
_— Q pc-or-(y Sor~1~6cﬂ} Grave| cobble to
. i v. Fu Ioe.[z; Send prelon Fn- v. fn
Reported By: LD, (e (ke Reviewed By: 5 [ /el vy
Title: Geologys £ Title: ¢ \90/((,;»,: <7 -
Signature: /ZQM lDate: 5~ 3—(y2|Signature: %{ 7 js% Wﬁte: j(/ 17/0
()

Original to: Document and Information Services, H0-09/HWIS

BHI-EE-183 (02-20-2002)

o~

Well Summary Report: 2002 ILAW Well Installation

June 2002
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BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: 12 of _13
BOREHOLE LOG Date: 5 - I 3-02
wellD: C 392¢ [WellName: 299-F|7~- 25 Location: 200 East  Sw of Purex
Projec: (Y 200 TLAW Drilling Reference Measuring Point: Grouncl Scpdn ce
Sample 'éample Description Comments:
Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft.) T‘ﬁ:& :;zgvsef‘ Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D[\ngthog ’ Me:.h()d of
' Y Maximum Particle Size, Reaction to HCL - riving Sampling Tool,
Sampler Size, Water Level
330 Gt _ Dresel Aammcr}.
_ e Sendy GRAVEL (sG) Q" by b dial
—Dresel 7070 bravel s 202 Saucl, (02, scif weel( Casing.
— hammer Crave | 2070 cobble 562, v.cse ~lc
- (Se Ae[; 30?@ mech- v. Fn pe[ Sand 330': [vab Sou.u/P
235 e .' (s Mca@-— v.-Fh loYR6/2 //ﬁ. brown s h For arch YEe
] j 3 Sra\/) . cp‘;y i poorly Sorted ; grae |
— i R-SKR , Jasd 54
] 4 weak HMHCl  Fxn -
3L{LGM/€‘ e e .-.:.?';' - 34 ": Grab-archive
] A 3417 2 Grave/ is et
] f-;‘ =/ Sancl ;s med lo coarse
| ] S 2 L’Wa{er Pmn&rezﬁ I'Mm&ﬂh %./,V
345
] 3¢s s Lecrease (i wale, procﬂ‘( L
] X g 7
N b LG 350 waoler acrearse
350 |Grak- y < \ 3507 Grah - Archiv
Archiye
_ A Schﬂy GRAVEL (s&)
] 707 , 3070 Sand , 4r silt.
. - ’YD Gravel 07 cobble 407 y.Cse 'peA_
—] X 307 cse peb, 207 med- fa
355 | i Sand med o cse ; wet, immt-[y
] i Sordedd . brave| R-SR. Saundd SA:
o Grave [ Y% basalt, bo7n 9/2/1[c /annltc_
] | fquﬂ 7070 ¢71[Z /307,, LQJa it /av‘fcr

Reported By: L.O. Wa [kep Reviewed By: 05  (vig b T
’ Title: gegl(rc, 'S + Title: C&(’ol‘og 15)
Signature: ﬂ?% IDate 5-13-07Signature: // /// o lDa’te: 57[ 2/0™]

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-38



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
_ Page: _13 of I3
BOREHOLE LOG Date: 5-(3-02
Well ID: L3920 IWéI! Name: 299-~pF|7-25 Location: (3924
Project: CY 2002 TLAW  Drillina Reference Measuring Point: (Ciouncf Sur-ﬁacé
‘ Sample Sa{nple Description Comments:
T | stoms e e e e sy Wy, | Meinod Henodol
) Maximum Particle Size, Reaction to HCL Sample?Size,‘:Natger Le\;el
3o | Grﬁ:“ 5 : Diesel llammel‘l
B Sandly GRAVEL (sG) +=5%|9“ by (" e/
iiﬂr 5 %o Gravel , 3s 2o Sasdd, fr sifh | Wall cesig.
] Grave [ 207% cobbles (Several (urge beecatt o
] cobbles Just belseo 360’} 50% v.ese |360"" Grab Sample ]
365 |- to_cse peb, 307 med- v n_peb; Seed | Bor archyve .
] med fo cse wet; ponrly sorfedd ;
] ) graye [ R‘}ﬁ‘&vSkl‘ Saud SA“A%ﬂl
] 3 Sand 70 gfz,/ﬁffﬁl 307 éam/é/aﬁer
] tr mica. Grace!/ 902% basatlt, Lo
370 | C”Iz?f{m g rauctic / ¢tz te [othen 370" breh - archive
] ,( 308" coler (n wadter (5,/[) céu};e
—] o )C;‘W: /:‘7511- éwam,,' 710 Ye I/~y Jka
] 7 brown. = almost black (1R 2/2)
375 | N370° : Gravel over §02s basa [t 375 " farge cob/.
] ==z T bereldor
S 2 ( Sand _bps cl‘nLZ/fe(ca, 4075 basa /‘é//ov“t’ﬁ - Slow Cﬁm'//l'uj&
— 2 () 378" opder color  back to :
] 4 /1‘9611’- brown. ,
380 (Grak= -7 ' 330" Grat- archivd
~ “g 75% Gravel, 25 e Sendd, tr s[4
] ” - jﬁ . Woth  casing SAUE
] ' T.D = 382.5' at 3p2.5", jl»‘w/&r
] leve! s 337.2° 49 .
Reported By: L.D Walker Reviewed By: ¢S [/, \(~t
Title: Geolog st Title: (po0loc, 57 , )
Signature: _7Z57 :/%4% 'Date: 5-/3-02 Signature: &/&/ﬂ lDate: 57/7/()5
Original to: Docurnent and Information Services, HO-09/HWIS (7 '

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation

June 2002
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BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page:_ | of |3
BOREHOLE LOG bate: 5~ 1 og
Well ID: C382K IWelIName: 2?q-517 -2 Location: |/ oF purtxl. on 200E Fence
Project: CY 2002 TLAW Drilling Reference Measuring Point: (50,50 (i
Sample 7 Sample Description Comments: fece
B | e Blowe & | | B e o S sty pmeanan | Molhod.ehog of
. Maximum Particle Size, Reaction to HCL g Sampling Tool,
Sampler Size, Water Level
o =T o'—» (5 Sancp\i/ GRAVEL (56) g éy 6" cpccg/
] Creshed?  rock il PQC/ e (/] CQS//cg R
] - . oﬂ‘:sa/ Aammer
] .5 ~— 9 : S/MH/y 5[//~y SAND
. () S)  85-90% Seucd, 10-15% St
5__5,;::“/ Sencl 207, med, 607 i, 208 v. Fu 5'(1 brab Semplt
] } loYR 5/3 /LW%);SI mosst , mock sorted for arclive
_ Ay 7070 ot Leld); 30 7o basalt, weak
— rko 4/ '
lo—{ei=] 9= 13" . SAND [5) 0" Grab-_archive
e tr~ 57, grave[ 5100 Saud
] Sancf v.cse-cse; 10 YR Y/ (Perk 5my)
N mo st 4., predom  baselt (~20%)
[5__ferei- T I3'— 33" : Sligktly Scldy SAAND | 15": 6rab- apihive
] H grave( 85~902% Sand ,15-107,
. Selt. 207 vese -cse, 507 med,
. 3070 fn-y. fu ; 10YR4/3 /L,M\, P
] mm.f 501—-{1(0 N SA-A ; w'SO%Aég,;a/{
2()_*~62c:&jw SU-60/7 ;77’2 /Fc/cal/c)‘f{tr ydmaX Size wfiéml'arc[ﬁw
. 1O mm R weak to _wodd rxen HCI
25 |6~ ,
“_-‘Mur 15 Greeb ~archive
N Ha7': trace gravel- med- fi pek
O 28~ 29/ fr coblble
Reported By: [ D [/alke Reviewed By: 4. S, (Y 1Gu Y
Tle:  Ceolngrst Title: (; colgpeiST

Signature: ;&i} /V,/% !Date: §-1-0, |Signature: » 7 _ /” W ’Date: 57/4&'-«
e 27

Original to: Document and Information Services, H0-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-40



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: Z of_J3
BOREHOLE LOG Date: S-(-073
Well ID; C3828 |Wel| Name: ZC[CZ -E[7-2Y4 Location: S0l P yex ,0h 200E {GME/{ne
Project: CY 2002 ILAW Drillin 5 Reference Measuring Point: ém&mcp S(u*/’}((e
Sample Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft) T);s)e & : tows f‘ Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D I.Wgtho: ’ Me;t_h OdTOf |
o ecovery Maximum Particle Size, Reaction to HCL s riving Sampling 10ol,
ampler Size, Water Level
30| '1"41";&‘, | q” {zy 6" dnt
o Silt CW';EWF Opecrca!:'an fe weall casing 5
B Deese | bhammer
{
B 33'— 239’ : SAND [S)
] tr Grqw:/, IS - 10Dl Sandd, +r-5% |30": Gral Sample
35___@..%;-“‘_ Silt.  Grausl SA basalt fu peb, For archive
] Sancd 25% y.cse-cie, 50% med,
] 257 Fu-v. ¥u IoYR 5/2 (er /ormm) 35" Grab- archiye
] S| wmo 5t s Sa [t «add pepper ceppes reuce
] modd  sorted , SA-A; 20-30% basart
LO—""GrZT,é;A'y 20-507, ofz [othet max___S'ze Yo' : Grab-archive
. 1Y
| ~ | em modl rxn  HC/
] 45’ 1 Greh- QrcAl'mg
LIE—W Grzl&—‘u’v
] 50" Grab - archive
—
‘ e b SA/VD/S\) Sem i feck *lo C'L/()UP
50““ An‘;'y A=
] drace C/L(mloS of Jz’/{/c/qlx/ fha f
N show s#rmg Hol  rxa 53.5'-» 580" Slrd
_ ++  wica Spuw #1 For PMML]
] SP{"’}' t«'na{ys.‘s
55__| Spoon | 1004
| # tec. 55" Archive cellectrlr
] $row 55 drye Shoe
Shoe - brab
SS Ha ) : )
Reported By: LD, Walkep Reviewed By: (%5, L,/ﬂ\Lw\/"
Title: - GcOlojfﬂl Title: /“pﬁ&lbc;nST
Signature: % //ﬂ% lDate: 5~[-02|Signature: (™ /C/M s lDate: l;—//é/ ¢
w .

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation

June 2002

B-41



BHI-01647

Appendix B - Borehole Log Sheets , Rev. 0
Page: 3 _ of {3
'BOREHOLE LOG ove 5-1-05
Well ID: C3828 IWeII Name: 29g.F|7-2y Location: SLU of Purex | o1 200E Fence Lyl
Project: CY 202 ILAW Drillina Reference Measuring Point: Gm ug :e ch :Ea (e
: Sample Sample Description Comments:
T e miows & | G ey, | o lothe ool
: Maximum Particle Size, Reaction to HCL Sample? Size,‘:Natir E:v’el
o S#S oo 59.0'> 625"
- 2 fec. to. 5 " mostere c[ange Flrum o/h}/ SP[.“I S[Dmm #2
Thoe “rchove fo morst - ve 3, clear tn lexan .
] [ine y Posseble  thew pa/eaSo/ 6o’ Archiye Samln [e
] §$&: From S5 fve Sloc
65|43 SAND (5)  100% Sand will
_ , sift/clay (2.5 > 67.0": Splif]
Shoe + Grabfard, . » Spoon,  #3
_ | Riesel : 367" possible clastec dike fragmeul
1 heymimer : v Sp f("[ S pm Drive  Shoe. 65/ Aechove fram $S
70 Gk~ . fo/i with S‘A’le HC/ P st Sriue_shoe v
— 70" émla Sem,p/e
o for archrive
75 _lemiz 1 fr__ silt ewd cley fragmeuts 75" Grab- archive
1 mo 1‘57‘
| 0/ _lex -arc/u‘up
g0 Bt SAND { S) semiler _do_above
] 951007 Sand 5 $r-59 St
] 209 vise, 0% cse, 300 t_m::! 30%
. Fu-v th. OYR 5'/2. /aravﬁ% Aroza»,\ s/ 85,‘ Grab - a,rcA;'vf
___ wmorst o wod sam‘c(ﬂ SA 3 25% lasl/t
85,_ Erak - ::___LZZD___%IL.&[_‘ELM_QF 4 mice
Arch/ !
. Moy Size *5 mm | HCL  rxn very wealk
ReportedBy: L, D (Wa/ker Reviewed By: .23, /~/22 LlbinY
|| Titte: Geolog 54 Title: CQ'&O(O( jof
Signature: /Ag) M lDatez 5~{~032 |Signature: /\/ /‘ 4/ - lDate:Q//{é/O"V
Original to: Document and Information Services, HO-09/HWIS / .

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002 B-42



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: ff of | 3
BOREHOLE LOG Date: 5[ 03
Well ID: C382R (Well Name: 299. L (7~2Yy Location:  Cr) of Pwex‘ . A0DE ‘FeMCc/ﬁne
Project: (CY 200 TLAW Drrll ,(“9 Reference Measuring Point: . nef Suifuce
Sample Sample Description Comments:
Depth : Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft.) T)g)e & F? tows & | | og Color, Moisture Content, Sorting, Angularity, Mineralogy, o I_Vle.alhog i Me't_h od of |
0- ecovery Maximum Particle Size, Reaction to HCL s riving Sampling Tool,
ampler Size, Water Level
90 Grab- Dresel :{ummer
R Architve
| SAND _(S)  stnilas 4o above |9“ by " Lial
] 95 ~jcvfe Sandd), - 59 Sclt we |l casing
] Sauop ‘prtcpom med - cse 3 IOYK5/2-
] erayt‘jl: Lv-oum\ mo(‘.m'-)' SA-A g0 Gral Sample
5 o= ek ive [5-25 %o basalt, 75-85% c{fz/Fc(cﬂ, For archiye
] L mecn wealk rxa #C1. ,
] 951 > GMA’QI'CAJ'I_/P
] Smwﬂ mccp~ fn 3 ‘FMc;weu"/’) of
log__| G""J'! Wye ie fow sk brown (WYR 5'/‘-/5 s lE Sﬁow{‘uc)} loo '~ Grah~ arc[z'up
] up drolf cyclone. S|t has
| S“;"‘Unﬂ rxn o HCI
. —
] 1605 % brab- archive
(o8 Gm‘k}cl\ve 105 . Sand c e 1[1:) Very CSp 4
— 30-40% basal/t  no silt
] ne': brab- arc L‘vc_
"o 6m|5’£ / o s Sancd ,brccfom medd - ¢ se YA
- us’: /“’"'DS of mosst  sclt i 5" Grab- archive
5 |6reb= | He Sencd /4 Cyc/me. ¥ L\Esz‘nr}
. ~Fmr(nlreljl lesc ‘Hah [cm __thick
ReportedBy:  [.D. [x)a[Keb Reviewed By: [ =, W_.e\(}M/
| Title: 680[094‘54 Title: 7 wolo o :
Signature: /~,¢9 M o IDate: 5- |- oo |Signature: / /Cf/% /y i lDate: f)’ //g,/gz/
Ve %

Original to: Document angl Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002
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BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: 5 of |3
BOREHOLE LOG S
WelllD:  C 3%2% lWeIIName: 299~£17-2Y Location:  S\o/ of " Prex , oo 200E Fencp
Project: CY 2002 TLAW Drllina. Reference Measuring Point: Groundf Supfoce
’ Sample - Sample Description Comments:
Dept Graphic . i s . yeras . pe L as Depth of Casing, Drilling
|| stwe o V25| S s i st | et
: Maximum Particle Size, Reaction to HCL Sampler Size, Water Le\;el
120z ve SAND (S)  Siwilar do above biese | _hammer
e " by o dia]
] wall casing
o Many  Swall 5[4 /oycrj/ﬂrzjmuk
] 120"+ G Sample
a5 Sand ,breuévm med - Lo , frenom for arc hiye
_ SA=A__, 409 besalf 60Ja ¢hr/feld
_— e iron oxede S‘q:‘u:‘m} molsd 135 : Grab Samgle
] Selt ancl clay feayments racy be Fov archiye
o caliche - S'Lrgncj Hcl  rxm
l3(§____6f“h',qrc&‘.ve < 130" brah - Qrclu'Ve
. AND - oo, Scmop, m:d—c:e
: ] 130-135" ¢ st fraqume uts
_ 135"; Grak- archiye
135——6 h'A‘rche
_ SAND (S) 100 Send , v.cse -
— X medd  salf aud pepper [eok , zO-Y%0Y,
. baseld , 60-707% g{'z/;elcp,/ othe p ; fr
] 1 mica 10YR&/2 [ grayih broem) morst; 190": Graf- arcdive
40— |Grab~, hive SA-A ymod xn HCJ
- o’ + silt atm‘c’amgnh ol
1 145 ": Gre b= arclive
145 Greb-4 lhive 45" : s/t Fragments - mecxt | frown,
— S“‘ms HCl rxn
B 198" : end  5/i/oz
N SAND - moist, (U7 Sund med-cse

ReportedBy: [, D.Wa /[(er

Reviewed By: [ & //\/,Q((n”\/

Tile: -~ Ceofog 54

Title: (oo0{pc;5I

Signature: /ﬁ%&%

Date: 5-2- 2

l Da‘eg//’s’/ [

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Signature: &C/%{/
174

Well Summary Report: 2002 ILAW Well Installation
June 2002
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Appendix B - Borehole Log Sheets Rev. 0
' Page:_ 6  of _!3
BOREHOLE LOG Date: 5-2-02
Well ID: C382% ‘Well Name: 5g@. E|7-24 Location: S W oF Purex . on 200E fence
Projectt CY 2002 ILAW Deilline Reference Measuring Point: Ground Suprfece
Sample Sample Description Comments:
Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Driliing

{Ft) Type & | Blows & Log
No. |Recovery

Color, Moisture Content, Sorting, Angularity, Mineralogy,
Maximum Particle Size, Reaction to HCL

Method, Method of
Driving Sampling Tool,
Sampler Size, Water Level

ISO_,__G\»&%— ‘v SAND {53 Stwclar 'Io ahove biese | hammer
. dLlovZe Sand, tr silt. Med soze, A-sa | Q" by 6" dual
| : IOYRS'/?\/LW) morst ; 2o0~300% bosalt wall casing
| fe ’mz‘cog mocl _ryn_ HCL.
== el brboarclie

155__| Spoon s07, . L‘MO!S"’
| #d rec. Thin (lewm and less) S;/{:/c/ay ’der: (53.5' > 1580 : Solc4
| A biown N .S?erg rxa_ HCI 5 not horrzonin] Spoen #L/:. PNAL

Shoe archive Y Sencl  simidar 4o _above 1ST.5": Avchive feom
st : ()%\ Possible paleesel in liner 1558>157.5" SS ofrrve  Shee

[6O—] Spowm {oo% |

#5 | rec SAND -~ oo Sad, fr scit 158,0 ' 142.5"1 Splt

Spoon #5  pNAL

SFoe —Archive

Precfow  Fu Sand, SA; 20% base/t, $0%
?z‘z/ ofher, fr micq ) HCl pu week do

162° * Arehye

! 1 Spl:"l’

hone — tp Scft FI‘Q?MCWA‘ Sv(trg,_j, Hc! A

Spoon | 160 % |

162.5 > l67.0°: S'Dll"l'

65— &, rec.

Spom L, PVNL

Shoe -4k fve

167" Archive

f
170" : Archive

Mo |&t | |
ety
] 4 SA/\/D /S) Sc‘ml'/cer rlo Géoue grch Samlo[ﬁ
- {00 70 SQNJ' ‘(‘l" sl .
(15 6=F 1 175 Gral - are e
Reported By: L.D. Walker ReviewedBy: (5.7 /b
|Title: Geolpe st Title: K eolo5(SY

Signature: 7% /%M

|Date: 5-2-02

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Signature; /‘éW ‘ ’Date: I«J//[b'/DZ/

Well Summary Report: 2002 ILAW Well Installation
June 2002
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BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: 1/ of 13
| BOREHOLE LOG bate. 5 20
Well 1D: C382%8 IWeII Name: 29G- E17-2Y4 Location: S of Purex , zZwv E Fcuce//m
Projectt CY 2002 ILAW DPrilling Reference Measuring Point: (o mf Surfac e
7
Sample Sample Description Comments:
Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft) Tyr‘;‘)e & : lowse& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Dr]i\?r?mosd ! Me‘t_hodTof I
o- ecovery Maximum Particle Size, Reaction to HCL s ing Sampling Tool,
ampler Size, Water Level
130_[Crg| SAND - sl wesst | predlm _med. Deesel hammer, 9"
rehy 7
. ‘J\‘I (o” c[ua/ wal/
] 186 - 137": Selby ;cemewﬁeC/ saud Ca,Sc'ncJL.
] f Ll YR 5/ \/ye/l:rw:‘:/; erw.\
. \ S| _mocrd yoaly wmodd rxn HCJ 190" Grab Sample
185 [Bw=i- 20-302, baselt, 70-%00, ste/Feld For archiye
Archi L
] Rt te mieg , SA-A
] Fragments very fipm, DefFoca(f fo |1857: Grab- archive
] break (n haug
‘q GH/;?—:-L!'Y ’
. 190"~ sift )rrr‘?mCu‘{J N lrece 190 ' Crakh- chAx'!lr
} r—
195G, SAND (s) low 70 Saucl 195 . Grob- arehiye
Brchipe '
] 209, v-cse- cse, bofa med, 0% fu-
| v.Fu_, dr sclt. [oYRS/2 [graysh
_ bmwn) s woest ; ol = well soried
] SA ; 257 basalt, 750 ?/z/m%er. fir
200 Gk~ micCe wmeax Scze v Luww (bara/t‘) 200’ (rab- QMA:'W
Arch ‘ve > N
] week HC[ ryn
208 Grak - SA/VD” [+ %) Qéove 205{-' émé*Qm/n'w’
L Archive
ReportedBy: [ . p Wa [Kek Reviewed By: .5, [ /o, b ¥
)| Title: @eo/agl‘s + Title: Ceeoloe, s
Signature: /Aﬂ M : JDate: 5-2-03 Signature:/‘ Z/ ) ,‘Z S [Datefj» [ é/O?/
Original to: Document and Information Services, HO-09/HWIS g - / . .

BHI-EE-183 (02-20-2002).

Well Summary Report: 2002 ILAW Well Installation ’
June 2002 B-46
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Appendix B - Borehole Log Sheets Rev. 0
Page:_ Q8 of I3
BOREHOLE LOG Date: 35-2-03
WelllD: ¢ 332 % |wettName: 266 - £17- 2y Location: SW oF Purex, on J00E Fence
Project: cY 002 ILAW Deslling Reference Measuring Point: Gmahcp [ o
[} 7 N
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft.) T\;\lpe& RB Iowvse& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D'.V“?"‘“’ Met.hod of
o ecovery Maximum Particle Size, Reaction to HCL s riving S.amphng Tool,
ampler Size, Water Level
210wl Deesel hammer .
rCht ’
| SAND [$S) . ivot Sewd, tr sctt |9 by 6" dcl.
. predom Cse- med; loYRG6/3 (‘pa/e brown) | wall cq $ng
] s/ h«-o:‘S*; mod Serlecﬂ, A-SA, 20-307
] biye (b, 70-307, ¥c[d)/qu/o#cr'. fir micg (210" Grab Sample
215———&@‘7@?{( ¢ modl. rxu HCI haay 5i2€ " Qimm for archi've.
i
] : 215" _ Grab- archrye
N 218" fr cementfedd soucd Fraqmeuts
220*;6:«2-‘, 220’ 60—&&*‘2#:‘,',,;
— ‘ 420 ¢ ,S‘“‘Cﬂ (S _now aﬂn/; othe roire
] Similar to alwuc ; £5e
) ] ‘{T tu Pt"l)lﬁj .
225 [k~ e SAND /5> H grave [ ﬁ"n ,pe” 225" brad- Qrz‘/uf
o ‘ 10070 Sancd  Mec-cse, VY—cse Ly
____ A30 feet Y0 % bosatt [ L0 ?/lef
| mod sorfed SA-A | wax scze "'/cm} .
] }veak HCl ren | cﬂry 230": Grab- archive
QBQ_GNS;(“{
] A 7 /. E / 3
N 234 '— 237" Brayelly SANDES
N | 25-30% Gravel , 70-75% Sancl, b sctf.  R35": Grab-erchie
235 _[orbo L Grave] med-v. fn peb, San/ prechon
] V. CSe 40-507% busalt , SA-A ; pav;—ly
] Sortecd [mod sorted
L5 ] back 4o SAND
ReportedBy: [, D g [Ker Reviewed By: . =. [\/4 [~
Title: GCeolog st Title: (7 el 101" s
Signature: MM IDate: 5 - 2-p3 |Signature: (/(/L‘//‘ A !Date: o //[’/0(/
v

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation

June 2002
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Appendix B - Borehole Log Sheets Rev. 0
Page:__q__, oflé__
BOREHOLE LOG Date:  5-2-03
Well ID: C 3828 lWellName: 299-El7-2Y Location: SW/ of P, rex o 200F fence
Project: CY 2002 TLAWw Drilliva Reference Measuring Point: Grow o/ Surlece
Sample - Sample Description Comments:
T e ows | | e B oo, | oo Netosor
- Maximum Particle Size, Reaction to HCL Sampler Size"\’,vaar Dol
240 [Gmre 237> 244't SAND (5) 100 Saud | Diesel hgmmer
Archibe B
L mec) - cse, lOYﬁL/Z (1t brom il qmly\.cpky; q“ by & ea| 1l
L modl-we(l  sorfed . SA ; Hrwmice ] HO Mn v wek. Cas ‘ng
— 244 ':  wmoisfure  (ncrease, stard 240" Cral - credisp]
24y [&rap™ Frue pebfles
Arch ve v
. 2H5 s é"'—aé- @pcheue
B 249> 262"+ Sanfy GRAVEL (s6)
] 4o-50% Gravel | 150'60 Jo Saud
] Grave | (s tr medd pe L; 407 fh ped, 250" Grab -archive
250 [Gri 1l . 0% v.5u peb y Send 507% v cse,
| 40 %0 cse, 107 wmecl. Nerall color
. loYR 5/a (3»-«;/1’)’1. brown) sl wmacct to
| | c?r\llj mod _sorted N SA ; 4ol 403/125'51 Greb ~ a»c/z'w
] (X dl ?fz/'Fr {cp)' .
255_{Gwk Archive
] ‘?_: Sahcﬁy GRAVEL - 3l~ave/ Fudo v.fu
] “ peLLIpl Send  r cse do vy rce 200" lreh archiys
260 [érat- ‘
Arcfifve
] 262" —> 277"+ SAnD (S) 25" bred archid
205 | Gm‘;nh‘w tr sravel , 1007 Sand
| | Sand 5 cse do v.Cse. grayiih
] A Browm ; Gpry‘) wmod sorted . SA-A |
] 4 30-40 Yo hasaelt, b0-70 70 7/;2/07‘7461';
il HCD rxn very weak.
Repored By L-D. Lua/Ke 1 Reviewsd By: ¢ S [/} e
|Title: Geolvag <4 Title: (ol wc 1€
Signature: 7 {Date: 5-2-02 |Signature: /-~ 22— {Date:}///ia/U‘L
T

Original to: Document and Information Services, H0-09/HWIS

BHI-EE-183 (02-20:2002)

Well Summary Report: 2002 ILAW Well Installation

June 2002
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BHI-01647

fe

Appendix B - Borehole Log Sheets Rev. 0
Page: _JO  of I3
BOREHOLE LOG Date: 3 -2-03
Welll: ¢ 382% [weitName: 299 /7. 3¢ |Location: S\ of Purex on 20F femce
Project: CY 2002 ILAW Drolltna Reference Measuring Point: Gy—oumcﬂ Surface
Sample Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft) T);\[;)e& : lows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Dr'}?,?;hog ' MeltpodTof |
°- ecovery Maximum Particle Size, Reaction to HCL s 'Ving Sampiing tool,
ampler Size, Water Level
210 B e 262°—= 277" ¢ SAND peese] hamumet,
] Tas Opf:fCM’Aee@ QLDVE g Io\/ 6" e |
_ we !/ Casihg |
] 170 6m6 Aew,,p/e
275 Grebs l e For archive
o ] 277s Saua(y GRAVEL 275" Geaf- archive
| 277> 28¢ " Silty Saud GRAVEL
— (msG) 603 brave |, 20% Sand, 200 S:/t
280 Gmk;“w 'C> G"a‘fef me D pelz o sm. cob; Send 'nrecﬂm 280" Erab- avrchrype
] 50 V. Fn. ey, weak HC[ bxn.
] 855"1005?&3 Glr  Clpcte /amée'o.—, '/'m[a :ermcnll‘cw
] ) -la ~Cobble rmﬁmewﬂs .
_— g 2%s: GmL'Ql'C,ll'VP
ST
285:—- bmi'Ar(‘:‘ve p) p
] 286" s/t cadent clecrease Lo fess Hau
oo 570
- 28g": /Qrgt c.aéé[es/)r s:‘ng,/e boulder 1290 : Grab-archive
] ~gfecte  fragmeuts
ZQQ—C&:;L’M\Q 7 7 222" &7’"// rafe ne
. 1286 —~> 318 : Sqncﬂy GRAVEL /SG\
— SEEE .o 76% Gravel , 259 Sand, tr sclt 295" : Grab ~archive
] T bravel 309, Cofble [houller ;mgmeuﬁ
] % 5070 _Vv.C5¢~ Csie 956:2070 med -~ Fi
295_Temr 5 peh.  Saud cse-wed; dry pootly
At hive
o e Sernl—eup; 3r¢wel R-5R ; Basalt,
] S A 3r~em;i.‘c‘, mahmw?l«r( = jus{' cchout
] { 1 _anuthing e sift condine on gravel
e 7 3 7 J
K o@ with v, weak HCI _rxn
ReportedBy: L. D Wwa/ker Reviewed By: " S [/, 1w
Title: Geolog, st Title: (5 eoloy (97
4 4 P
Signature: /z@ M {Date: 5~ 3- 02 |signature: Mﬁ/{( lDate: 4 //(,/\)'z
g

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 [LAW
June 2002

Well Installation

B-49



BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: Il of 13
BOREHOLE LOG ———
welllD: (3828 !WellName: 299~ £]7-2Y Location: St/ of  Purex . 200F fence
Project: cY Jdooa TLaw Declling Reference Measuring Point: Groumﬂ Sar-ﬁzée
Sample ample Description Comments:
i i e e . - Depth of Casing, Drillin
Y | otows 6 | G Soung, ity Hinetens, | o o Heinosf
) Maximum Particle Size, Reaction to HCL Sampler Size, Water Le\;el
30065 f?;?otb’ Digsel hammer,
| e Sendy GRAVEL (56) 9 by (“ ual
] 3 O Simitlar do xbove wall casiun
] ; 15-30 90 Siravelj 7—0*25’70501{5/, -
. % fr silt. Gravel 1 [3 cohble, 300" Grah Sa
305 | 6"2&" ve 5 207, sm Cob 507 v.c3e - cse peﬂl For archive
] v 309, med- T peb. ; Sand wanly
] Y Yine; prlll ; }ooor(y sorted ; swlws': Grab- archive
] SR ; Sand SA } /aryaﬁl s5ize "’3?76»1
] 2C-Y0 9, basalt m gravel :
3lo_leni " no  ryn HCI 3107 Grmb-archiud
331—Gm‘§;/‘l‘e S“”“«p and St content rnerease 315’: éméhqm/’,
— b {:51 [r/' /y
] = | 318 I"GMVc/ /CDLL/CY‘ éoa,!tcﬂ Wl?z[ morst
o slt - //'Jq/u‘ AI‘U%MJ mocﬂ*S";rms: HEl rxn
320"‘“6’“%::61 . ; - 320" Brab - archive
| 318> 325" GRAVEL (&)
] $0-207. vaa/, [0O0=15 %o Sand, =50
N Selt . Gravel preclos, cse -u.cse pek, »
] + cobble 325" Grab - arch fve
325 [oRge), S
L___ zchiye . 0(0) Scu:cQ . Fh> ihcrease ...
N 0 335'—» 333 : Sancly GRAVEL [s6)
| s 60 7o Grave | , 35% Sancl, STo S/[t
S
ReportedBy: L. D. Lia (Ker Reviewed By: &4 C 3. L\/‘/z 1Gr T
Title:  Geoloq st Title: o eoloeisr”
Signature: Z/EM lDate: 5-3- 03 |Signature: (7~ /,\47[, IDate: i;/(é/oz,,

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation

June 2002
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BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: 12 of 13
BOREHOLE LOG bste. 5-3-0g
WelllD: € 382% lWell Name: 299-El7-2Y% Location: SU) of Purex on 200E Fenceline
Project: Y 2003  ILAwW Drilliuva Reference Measuring Point: (0o o/ Surfoce
Sample Sample Description Comments:
Depth Graphic| Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling
(Ft) T);\[;e & F?e'z:s & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, D I}Ih_athosd, Me:.hOd of
o very Maximum Particle Size, Reaction to HCL s riving sampling Tool,
ampler Size, Water Level
330 [Cthaby, A Sa ncﬂ\/f GRAVEL /565 Diesel z\avnmbr,,
] 60-5" 707, Gravel . 25-30% Sand, v lD)/ é_f__cp_ua/
| tr=5% Silt.  (otave] 207, cobhle, 407 wa lf Celing
] v.Cse peb, %0% cse-Fu_ pel ; Saud i<
. med- v. Fu.  [OYR (/2 [ )ight bemmrch, 330" Grab semple
335 6mf‘l;-cﬂ . 3.~m’,\“opry 3 ,nochly S‘cr‘!'eop,’ vae/ R~ or arctn've
] SR, Scud SA ., Gravel 259 basalt,
] 757, q{'z.':‘e/gmu.'lz‘cl/aﬁef; fand 335" Grob- @ rehisg
- po-ecpam clzfz i__me rxp HCI
Y0 cmgém“(w 290" Gl er,//u_p
B | Sandly GRAVEL [s6)
] : 2090 Gravel, 30% Sewd | +r silt
] Sand (5 predom med do Fn_, wmoist .
] : Sand %07 ¢k 297 lasq /f/o-Hc;r '
&) 7
ME e de B 3457 Erab- arche
i % L
] 3 " Lz fe p ,Ah)JUr el belowos 3‘{5} R
N Sandy GRAVEL (s6) .
350 G ; 1575 Gravel, 25% Sancl (sl med) |350°: Greh- archi
Archive e} o
w 1352 dhil] tude slows , Decrease
. g (h (A)CL\‘CV’ 'Dr-oopuc c:ﬂ c/u m‘m? .
p— » ! Cpl‘l'/ll'hj?. 3531:6mé-qrc£,l,/p
355 |Grt- we el -
] S8 A 355 ' water increare
| PS8 Sandy GRAVEL
ReportedBy: [ D Wa/ke Reviewed By: ~( | L\/./Ll U
e Coddpgist e, colog,sr
Signature: /49 W lDate: 5- -0y |Signature: WW lDate: g-/ /G(D’U

Original to: Document and Information Services, HO-09/HWIS

BHI-EE-183 (02-20-2002)

Well Summary Report: 2002 ILAW Well Installation
June 2002
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BHI-01647

Appendix B - Borehole Log Sheets Rev. 0
Page: _]3 of i3
BOREHOLE LOG oaw 5-g-o3
welllD: C382¢% lWell Name: 299-.fp)7- 2y Location: SU) of Perey on 200E Fencelinp
Project: CYy 2002 ILAW Dr/l /1'“9 Reference Measuring Point: Gropnd)  Stornfire
Sample Sample Description Comments:
B e owe o T it i s Dt o st | LS
. Maximum Particle Size, Reaction to HCL Sample?Size,‘\JNa?e " ‘L):v’el
BQQ,_, ém;g;ch‘ : Dx‘ES.B/ ;)Dmme: 3
e Sandy GRAVEL (s&) 9 by 6" dial
] Q : 75% brave [, 257, Sandl, ¥+ silt. Grevel wall casing
] S5 blewd of C‘i’/l:"l‘t' beese £, 3mu.‘ql1‘c;' Sand)
. K ?N:‘LQM (a'/'z ; 1r mica. Gravel R-SR,Frx~cse %0 Graf- gt_cé,‘ge
E e ) -
] G '_ 365-360"s sloc., coh('”:‘h? fraguments  rhdlva 35" Gl Jam,m/e
] cob CoL> For o F{'[l‘l/‘f‘
—{ERb = Zlchve 27" /C?rge fragmeuts o Ff be se [+ 268" 6rab fanch i
_ © 32072 369" " Oue  bacelt bescefcle = O kosalt fregmeads
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WELL DEVELOPMENT AND TESTING DATA

Well Name: 299-£17~ 27_' WelllD: ¢ 292 ¢ { Well Location: Su ofF Furex /ZwE | Date: S/zt /oz
Reference Measuring Point {unless otherwise noted): GROUND LEVEL

Has the well been surveyed? [] Yes [} No Does the well have a cement pad? [X] Yes [[] No

STATIC WATER LEVEL: TocC
p Last Recorded Current
Start of Job 325.36 Measurements Measurements
EndofJob 3 :5.3m 7 Date: yew wel/ Date:
DEPTHTO BOTTOM: ¢/, ¢ c l N l o
Start of Job 3@6;30/ Low 0 ]
End of Job 362.90 1L
A A!
WELL DEVELOPMENT DATA B B’
Pump Model 6,.““[]{“,; , 16530-24 Ground Level
Intake Depth 358w /'mc) / 338 ’ Gorouud. >J I}Cemcu'F padf
Starting Turbidity 355" "o, 0 | AL pd N 2.83°
Pump Start Stop Flow Rate / I
B= Y /l B = / 20
0813 0920 | Il 9pm [ood
C= T= £/
093k LU0 | I3 gpm || O ne fendi ple

Are there any reference marks on the casing strings? [ Yes [ No

Total Pumped ... | {50 gallomy
Final Turbidity 2.6 wNTY 'COMMENTS: Tnidiee! xp= 18524 WAM Pecoap
Transducer Range (PS) |5 ,; ot iwleke of 355", No dbwwdown _af
U gem. Get dubidily fo 9.20 ATy

Screen tnbesval v 325 360" belps TOC
Move pump iuteke «p o 33,?',. fuidia /

INSTANTANEOUS SLUG TEST
Static Water Level (TOC) -/
Transducer Depth Xp=2.161. Pe v l

n [0y

Baseline Start Turb., dowwm 1o 2.66 ares.
Injection Start i

Baseline Start NA
Withdrawal Start

Siug Volume /
Transduce,/Range (PSH

Prepared by (printname): /. D (g [ker Signature: A /7 &z
Reviewed by (printname): »~ < /) ( o~ Signature: /] M %,,_.,
=S

TO CHECK A BOX: Double click the box; select “Default Valuz— Checked”

BHI-EE-112 (12/97)

Well Summary Report: 2002 ILAW Well Installation
June 2002 C-1



BHI-01647

Appendix C - Well Development and Testing Data Rev. 0
(o)
~
*
]
[o RN ]
%3
. g g
o @
*
w *
(Y]
5 . 3
Q
O
o«
ye!
c
«©
&
O~ - AO». c
=2 3
o~ £
c e E
g 2
5 o &
o. @ w
)
(7]
i
i
©
N
(oo
(4
(& L o
[aY]
- 2
i ]
o 9 @ M © 10 < © N - @

2dnpsuen} ainssaid anoge ISjeM JO 1994

Well Summary Report: 2002 ILAW Well Installation
June 2002



BHI-01647
Appendix C - Well Development and Testing Data Rev. 0

WELL DEVELOPMENT AND TESTING DATA

Well Name: 2‘1‘(-5!7-23‘ WellID: ¢ 332~ l Well Location: sio o Purtx/zcvfl Date: 5-20-¢,
Reference Measuring Point (unless otherwise noted): GROUND LEVEL

Has the well been surveyed? [ ] Yes [X] No Does the well have a cement pad? [X] Yes & No

| STATIC WATERLEVEL: 1o,

7 Last Recorded : Current
StartofJob 335 g2 Measurements Measurements
End of Job 33 5. 82 Date: aew Wi (/ Date: 5/20/02
DEPTH TO BOTTOM: toc. c 'L _ l c
Start of Job 372.0° Yy | )
EndofJob  373.10° L
WELL DEVELOPMENT DATA B B’
Pump Model 6'.“”([1@.;‘ T'y:;,so -2y Ground Level
Intake Depth 370 /1,c) /355’ Groad l Feement o
Starting Turbidity ) lovo’ nNTY AR A= 2——5—0" 2.65 /
Pump Start Stop Flow Rate \ o
- B=_ 45T 165’
(353 1436 (2 gom_ m\d
= C=_(bs fawding ,la 7[c)
1453 1525 I gpm N . 7

Are there any reference marks on the casing strings? [] Yes No

Total Pumped 8 70 9a / .
Final Turbidity Y. 3y COMMENTS:

Weth s ndo ke _ad 34‘?’)
Transducer Range (PSI) | 5 thctiw/ XD= 21.33] » no drawdawn at
D gpm (¥0=20.3506). Turb. dove to 902 pm
Racye pupmp (ntake do 355" (1o
StaticWater Level TOC) /| i ibea( Xp =7 ugk. Mo Drawd (.94 )

INSTANTANEOUS SLUG TEST

Transducer Depth /| Turbodedy down fo %34
Baseline Start /

Injection Start MA

Baseline Start /

Withdrawal Start /
Slug Volume /

Transducer Range./(PSl)

Prepared by (printname): [, b, (e ke p Signature: 729 M

Reviewed by (print name): ¢ < WA~ Signature: Q r 45 é/
-
“ TO CHECK A BOX: Double click the box;_select “Default Value — Checked”

BHI-EE-112 (12/97)
Well Summary Report: 2002 ILAW Well Installation
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Rev. 0

WELL DEVELOPMENT AND TESTING DATA

Well Name: 2‘?‘!~El'!~15l WelllD: ¢ 3¢ 20 ‘ Well Location: S\ of Purex /Z.coEl Date: 5-205-07

Reference Measuring Point (unless otherwise noted): GROUND LEVEL

STATIC WATERLEVEL: (T oc)

Has the well been surveyed? [] Yes [X] No

Does the well have a cement pad? {x] Yes [] No

Last Recorded Current
Start of Job 34yo. 62" Measurements Measurements
End of Job 290, ¢ 37 Date: /A ~Newd well Date:
DEPTH TO BOTTOM: c ‘L L i o
Start of Job 376.10° ( 1
End of Job 3 .
: A A
WELL DEVELOPMENT DATA B B’
Pump Model éf«w;c&%}, b S3@ -‘2 g Ground Level
ntake Depth 2,9 (Toc) /355’ 1 | | P
X . i teve !l
Starting Turbidity Yl NTY A= A= 2.507
Pump Start Stop Flow Rate B = B = l.50"
0141 ©¥30 [l _3em
= ’ - h )
053 | 0932 |1-12 gpn | © || o=l leudip phte)

Total Pumped  sbowetf (020 gaf.

Final Turbidity 4,32

Are there any reference marks on the casing strings? [] Yes [X] No

COMMENTS:  12.59¢& - /asdem] XD

Transducer Range (PSI)

( 10

2 hno opmwd’ma at //?}pmw mdeke 369° (o

Rerrse—poemrs MU down Vo 3.58.

INSTANTANEOUS SLUG TEST Raise  puwmp Jo 355 ' (intuke)
Static Water Level (TOC) / Sart at v 15 gpwm 5 See X D’ 9 From
Transducer Depth / 0.0%0 Lo -g. o 2’@ Ny ’:Vp L
Baseline Start (/ ~0.050 whey Fluw’ rate cef beck
Injection Start M A o 11-12 g pi - Einal {-urém[:"(}»f Y 32,

Baseline Start

/
Withdrawal Start /

Slug Volume /

Transducer Rary{e (PSh

Prepared by (print name):

L., Walker

Signature: %(/ W

Reviewed by (print name). ¢ < /e

Signature: // W

TO CHECK A BOX: Double click the box; select “Default Vaiue — Checked”

BHI-EE-112 (12/97)
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BHI-01647

v Rev. 0

WELL SURVEY DATA REPORT

‘| ERC Project: 22192

Prepared By: Gary B. Wagner, P.L.S.
Company: Rogers Surveying, Inc.

Date Requested: April 11,2002

Requestor: Robert Bone

Date of Survey: May 1,2002

Surveyor: Rogers Surveying, Inc.

ERC Point of Contact: Mr. Robert Bone

Survey Co. Point of Contact:
Gary B. Wagner, P.L.S.

Description of Work:

Twenty-five Wells in the 100K, 100D &
200West (PFP) Areas of Hanford

Horizontal Datum: NADS83(91)

Vertical Datum: NAVDg88

Units: Metric

Hanford Area Designation: 200E

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
"PUG" & RSI GPS #36

Vertical Control Monuments:

EXISTING WELL BRASS CAP AT WELL B8500 (299-E17-21) PREVIOUS WELL

SURVEY DATA REPORT ‘
Well Name | WellID | Easting Northing Elevation
299-E17-22 | C3826 574841.090 135195.537 Center of Casing
221.458 | “X” on Rim
574841.067 135195.921 220.589 | Brass Cap
Notes:

Surveyor Statement:

1, Gary B. Wagner, a professional land surveyor
registered in the state of Washington (Registration
No. 3 0440), hereby certify that this report is based
on a field survey performed in May, 2002 under
my direct supervision,and that the data contained

here is true and correct.

Certification Seal
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WELL SURVEY DATA REPORT
"| ERC Project: 22192 Prepared By: Gary B. Wagner, P.L.S.
Company: Rogers Surveying, Inc.

Date Requested: April 11,2002 Requestor: Robert Bone

Date of Survey: May 1, 2002 Surveyor: Rogers Surveying, Inc.

ERC Point of Contact: Mr. Robert Bone Survey Co. Point of Contact:
Gary B. Wagner, P.L.S.

Description of Work: Horizontal Datum: NADS83(91)
Twenty-five Wells in the 100K, 100D & Vertical Datum: NAVD88
200West (PFP) Areas of Hanford Units: Metric

Hanford Area Designation: 200E

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
"PUG" & RSI GPS #36
Vertical Control Monuments:

EXISTING WELL BRASS CAP AT WELL B8500 (299-E17-21) PREVIOUS WELL

SURVEY DATA REPORT
Well Name | Well ID | Easting Northing Elevation
299-E17-23 | C3827 574694.483 134842.439 Center of Casing
224.659 “X” on Rim
574694.485 134842.766 223.843 Brass Cap
Notes:
Surveyor Statement: Certification Seal T — |

AR

1, Gary B. Wagner, a professional land surveyor
registered in the state of Washington (Registration
No. 30440), hereby certify that this report is based
on a field survey performed in May, 2002 under
my direct supervision,and that the data contained

N N A NN A A AT T IS

here is true and correct.
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WELL SURVEY DATA REPORT

"I ERC Project: 22192

Prepared By: Gary B. Wagner, P.L.S.
Company: Rogers Surveying, Inc.

Date Requested: April 11, 2002

Requestor: Robert Bone

Date of Survey: May 1, 2002

Surveyor: Rogers Surveying, Inc.

ERC Point of Contact: Mr. Robert Bone

Survey Co. Point of Contact:
Gary B. Wagner, P.L.S.

Description of Work:

Twenty-five Wells in the 100K, 100D &
200West (PFP) Areas of Hanford

Horizontal Datum: NAD&3(91)

Vertical Datum: NAVDSS

Units: Metric

Hanford Area Designation: 200E

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
"PUG" & RSI GPS #36

Vertical Control Monuments:

EXISTING WELL BRASS CAP AT WELL B8500 (299—E17-21) PREVIOUS WELL

SURVEY DATA REPORT
Well Name | Well ID | Easting Northing Elevation
299-E17-25 | C3926 574515.185 134845.567 ' Center of Casing
225.791 “X” on Rim
574515.171 134845913 | 225.028 Brass Cap
Notes:

Surveyor Statement:

I, Gary B. Wagner, a professional land surveyor
registered in the state of Washington (Registration
No. 30440), hereby certify that this report is based
on a field survey performed in May, 2002 under
my direct supervision,and that the data contained

here is true and correct.

Certification Seal

BHI-EE-202 (09/98)
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WELL SURVEY DATA REPORT

ERC Project: 22192 Prepared By: Gary B. Wagner, P.L.S.
Company: Rogers Surveying, Inc.
Date Requested: April 11,2002 Requestor: Robert Bone
Date of Survey: May 1, 2002 Surveyor: Rogers Surveying, Inc.
ERC Point of Contact: Mr. Robert Bone Survey Co. Point of Contact:
Gary B. Wagner, P.L.S.
Description of Work: Horizontal Datum: NAD83(91)
Twenty-five Wells in the 100K, 100D & Vertical Datum: NAVDSS
200West (PFP) Areas of Hanford Units: Metric
Hanford Area Designation: 200E

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
"PUG" & RSI GPS #36
Vertical Control Monuments:

EXISTING WELL BRASS CAP AT WELL B8500 (299-E17-21) PREVIOUS WELL
SURVEY DATA REPORT '

Well Name Well ID | Easting Northing Elevation
ABANDONED | C3828

574518.125 134845.545 224.801 | BRASS CAP

Notes:
C3828 IS AN ABANDONED WELL WITH NO CASING.

Surveyor Statement: Certification Seal
1, Gary B. Wagner, a professional land surveyor

registered in the state of Washington (Registration
No. 30440), hereby certify that this report is based
on a field survey performed in May, 2002 under my
direct supervision,and that the data contained here

is true and correct.
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Appendix B

Description of Core from Borehole C3826

Depth Below Surface

(feet and inches) Description of Core from Borehole C3826
0’ to 8’ No core recovered.
8 t09’ 25% recovered—not opened. Moist, loose, no internal structure preserved. Medium- to

coarse-grained sand; 75% basalt and 25% felsic; subrounded to subangular; poorly sorted;
color 10YR5/2.

9°-10° 55% recovered. Slightly moist, loose, disturbed. (Opened previously for LBL oxygen
isotope study.) Coarse to medium-grained sand: 50% coarse, 40% medium-grained, 7%
fine-grained, 3% very coarse, with pebbles up to 0.4 in (diameter); well-cemented zone
1.2 to 1.6 in wide (previously wider?) in the middle of the core (at 9°6”); material above
this zone is also slightly cemented with CaCO;; material below this zone is slightly more
moist, finer-grained, and shows only a moderate reaction to HCI; 40% basalt and 60%
felsic; subangular to subrounded; color 10YRS5/2.

10°to 11” 70% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Coarse to very coarse sand: 5-10% gravel, with rounded to subrounded pebbles
up to 1 in (diameter), 30% very coarse, 45% coarse, 15% medium-grained, trace of silt;
50% basalt and 50% felsic; subangular to angular; color 10YR5/2.

11’ to 127 95% recovered. Moist, loose, undisturbed. Coarse-grained sand with minor silt, grains up
to 0.15 in (diameter); 50-60% basalt and 40-50% felsic; subangular; fairly sorted; color
10YR5/2.

At 11777 is a 0.8-in--thick layer of silt and clay (possible soil?), separating coarse material
above from finer material below.

12’ to 13’ 50% recovered—not opened. Moist, loose, no internal structure preserved. Medium- to
coarse-grained sand; 50-70% basalt and 30-50% felsic; subrounded to subangular; poorly
sorted; color 10YRS5/2,

13° to 14’ 75% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Coarse- to medium-grained sand: 45% coarse, 45% medium- and fine-grained,
10% very coarse, with grains up to 0.16 in (diameter); 45% basalt and 55% felsic; angular
to subangular (large grains mostly angular); color 10YRS5/2.

14’ to 15’ 95% recovered. Slightly moist, undisturbed, compact. Three color bands apparent. From
14’ to 14’2”: color band of medium- to coarse-grained sand; 50% basalt and 50% felsic;
subangular to subrounded; unsorted. From 14°2” to 14’7.5”: fine- to medium-grained
sand; compacted, with graded bed fining upwards, each ~0.8 in thick; subangular to
subrounded, well-sorted. At the base of this band is a very fine clay zone 0.08 in thick
that effervesces. From 14°7.5” to the bottom of the core: coarse sand, with grains up to
0.2 in (diameter); 60% basalt and 40% felsic; subangular; poorly sorted. Color 10YRS5/2.

B.1




Depth Below Surface
(feet and inches)

Description of Core from Borehole C3826

15’ to 16’

95% recovered. Dry, slightly compact. Medium- to coarse-grained sand; 50% basalt and
50% felsic; subangular to subrounded; well-sorted; 10YR5/2. Bands of fine- to medium-
grained sand are apparent, and spaced every 1 to 2 in. The most prominent bands are at
15’8” and 15°9”. A fairly compact zone is found between 15°6.5” and 15°9.5”.

16’ to 17’

50% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Medium- to fine-grained sand: 55% fine-grained, 40% medium-grained, 5%
coarse, 2% very coarse, with grains of basalt up to 0.16 in (diameter); 30-35% basalt and
65-70% felsic; subangular to subrounded; 10YRS5/2.

17° to 18’

90 to 95% recovered. Dry, loose, undisturbed. Medium- to coarse-grained sand; 50%
basalt and 50% felsic; subangular to subrounded; well-sorted; 10YR5/2. Pebble layers
~0.5 in thick are found at 17°2.5” and 17°5.5”; both are basalt-dominated, with pebbles up
to 1 in (diameter).

18’ to 19’

90 to 95% recovered. Dry, uncompacted, slightly disturbed. Medium- to coarse-grained
sand; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; 10YRS5/2.
Layers of coarser sand present.

19 to 20°

60% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Medium-grained sand: 75% medium-grained, 10% fine-grained, 10% coarse, 5%
very coarse, with granitic pebbles up to 0.1 in (diameter); 30 to 40% basalt and 60 to 70%
felsic; angular to subangular; moderately well-sorted; 10YR5/2.

20’ t0 20°6”

No recovery.

20°6” to 21°6”

30% recovered—not opened. Dry, loosely packed, internal structure not preserved.
Medium-grained sand, grains up to 0.15 in (diameter); 50% basalt and 50% felsic;
subrounded to subangular; color I0YRS5/2.

21’67 t0 22°6”

90% recovered. Dry, partially disturbed, uncompacted. Medium- to coarse-grained sand
with minor silt, grains up to 0.6 in (diameter); 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color I0YR5/2. Some coherent silty nodules present.

22°6” 10 23°6”

80% recovered. Dry, disturbed, loose. Medium-grained sand with some silt present; 50%
basalt and 50% felsic; subangular to subrounded; poorly sorted; color I0YRS5/2.

23°6” t0 24°6”

90% recovered. Very slightly moist, loose, undisturbed. Medium- to coarse-grained sand,
grains up to 0.15 in (diameter); 50% basalt and 50% felsic; subangular to subrounded;
fairly well-sorted; color 10YRS5/2. Color band at 23°7” composed of a 0.4-in thick silt-
rich (up to 50% silt) layer; effervesces.

24°6” to 25° No recovery.

25’ t0 26’ Partially recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Medium- to coarse-grained sand: 58% coarse, 40% medium-grained, 2% very
coarse; 50% basalt and 50% felsic; subangular to angular; color 10YRS5/2.

26’ to 27’ 85% recovered. Dry, loose. Medium-grained sand with minor silt; 50% basalt and 50%
felsic; subangular to subrounded; poorly sorted; color 10YR5/2.

27 to 28’ 85-90% recovered. Dry, loose. Medium- to coarse-grained sand, grains up to 0.07 in

(diameter); 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color
10YRS5/2. From 17°8.8” to 17°9.5” is a light color band that is finer (contains more silt)
than the rest of the core, and is not compact or coherent.
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Depth Below Surface

(feet and inches) Description of Core from Borehole C3826
28’ t0 29’ Partially recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Medium- to coarse-grained sand: 55% medium-grained, 40% coarse, ~2% very
coarse, ~2% fine-grained; 40% basalt and 60% felsic; subangular to angular; moderately
well-sorted; color 10YR5/2.
29’ 10 29°6” No recovery.

29°6” t0 30°6”

80-85% recovered—not opened. Dry, loose, disturbed. Medium- to coarse-grained sand
with minor silt; subangular to subrounded; poorly sorted; color 10YRS5/2.

30°6” to 31°6”

95% recovered. Dry, undisturbed, well-compacted. From 30°6” to 30°10”; calcareous
zone, cemented, fine-grained silt to sand with sparse coarse sand, layered; paleosol? From
30°10” to 31°7.5”: medium-grained sand with some coarse bands (apparent at 31° and
31°0.5”); 50% basalt and 50% felsic (fine-grained zones are more felsic); subangular to
subrounded; well-sorted. From 31°7.5”to 31°8.2”: silt layer. Color 10YR5/2

31°6” to 32°6”

100% recovered. Dry, but slightly moist in silty layers, relatively undisturbed. Medium-
to coarse-grained sand; 50% basalt and 50% felsic; well-sorted; color I0YRS5/2. Coherent
layers of silt and sand are at 31°7.17, 31’8, 31’8.8”t0 31°11.97, 32°0.5” to 21°17,
32°2.5”, and 32°3.5”. These layers are silty with sand, and are each ~0.4 in thick. Silty
layers are calcareous, as is silt along the core rim, and barely cemented.

32°6” to 33°6”

75% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Medium- to coarse-grained sand: 60% medium-grained, 35% coarse, 5% fine-
grained; 40% basalt and 60% felsic; subangular to angular; moderately well-sorted; color
10YR5/2.

33°6” to 34’

No recovery.

34’ to 35°

85% recovered. Dry, loose, uncompacted. Coarse to very coarse sand: 30% very coarse,
60% coarse, 10% medium-grained; 50% basalt and 50% felsic; subangular to angular;
moderately well-sorted; color I0YRS5/2.

35’ to 36’

85% recovered. Dry, loose. Coarse sand: 10% very coarse, 80% coarse, 10% medium-
grained; 40% basalt and 60% felsic; moderately well-sorted; 10YR5/2 color 10YR5/2.

36’ to 37’

90% recovered. Dry, very loose. Medium- to coarse-grained sand; 50% basalt and 50%
felsic; subangular to subrounded; well sorted; I0YR5/2 color 10YR5/2.

37 to 38’

85% recovered. Dry, loose, uncompacted. Medium- to coarse-grained sand; 50% basalt
and 50% felsic; subangular to subrounded; well-sorted; color LOYRS/2.

38’ to 39°

85% recovered. Dry, compacted. Fine- to medium-grained sand; 50% basalt and 50%
felsic; well sorted; L0YRS/. Numerous layers of CaCO;-rich zones, from 0.1 to 1.5 in
wide. Color 10YR5/2

39’ to 40°

90% recovered. Fairly compacted. Medium- to coarse-grained sand; 50% basalt and 50%
felsic; subangular to subrounded; well sorted. Layer of silt and CaCO; about 0.4 in thick
at 3975.5” separating darker (more black and fresh?) material above from more brownish-
reddish (more clayey and weathered?) material below. Color 10YR5/2

40’ to 41’

100% recovered. Intact, not disturbed, well compacted. Medium- to coarse-grained sand
with trace of silt; 50% basalt to 50% felsic; subangular to subrounded; well-sorted; color
10YR5/2.
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41’ to 42°

90% recovered. Very slightly moist, moderately compact in the middle of core. Medium-
to coarse-grained sand: 5% very coarse, 75% coarse, 20% medium-grained. Between top
of core and 41°3.1”, disturbed and loose, mostly medium-grained sand; between 41°3.17
and 41°6.7” is a fining-upwards sequence (mostly coarse sand between 41°3.1” and
41°4.7”, and an obvious band of very coarse sand between 41°4.7” and 41°6.7”, with
angular to subangular grains up to 0.2 in (diameter); between 41°6.7” and 41°10.6” is
another upwards-fining sequence, from medium-grained to medium- and coarse-grained
sand; core from 41°10.6” to the bottom is empty. 40 to 50% basalt and 50 to 60% felsic;
subangular to angular; moderately well-sorted; color I0YR5/2.

42’ t042°6”

No recovery.

42°6” t0 43°6”

60% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Medium- to coarse-grained sand: 30% coarse, 60% medium-grained, 10% very
coarse; 40 to 50% basalt and 50 to 60% felsic; subangular to angular; fairly well-sorted;
color 10YR5/2.

43°6” to 44°6”

90% recovered. Slightly moist, slightly compact. Coarse sand: 70% coarse, 20%
medium-grained, 10% very coarse; possible color bands ~1.2 to 1.6 in wide (upwards-
fining sequences from very coarse to medium-grained sand); distinct pebble layer between
43°11.7” and 44°0.6”, with grains up to 0.24 in (diameter); 50% basalt and 50% felsic;
mostly angular, with some subangular grains; fairly well-sorted; color I0YR5/2.

44°6” to 47’

No recovery.

47" to 48’

90% recovered. Slightly moist, slightly compact. Medium-to coarse-grained sand: 15%
very coarse (mainly in the upper half of core, with grains up to 0.1 in diameter), 35%
coarse, 50% medium-grained; 40 to 50% basalt and 50 to 60% felsic; angular to
subangular; fairly sorted; color l0YRS5/2.

48’ t0 49’

95% recovered. Compact. Medium-grained sand; 50% basalt and 50% felsic; subangular
to subrounded; well sorted; color 10YRS5/2. Silty CaCOs-rich layer from 48°6.7” to
48’8.7".

49’ to 50°

80% recovered. Very slightly moist, very slightly compact, disturbed. (Opened
previously for LBL oxygen isotope study.) Medium- to coarse-grained sand, with grains
up to 0.16 in (diameter); 50% basalt and 50% felsic; angular to subangular; moderately
sorted; color 10YRS5/2,

50’ to 51°

95% recovered. Compact. Medium-grained sand, with basalt clasts up to 0.4 in
(diameter); 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color
10YRS5/2. Some color banding, with basalt-rich layers appearing slightly darker.

51° to 58’

No recovery.

58’ to 59°

85% recovered. Loose, uncompacted. Medium-grained sand; 50% basalt and 50% felsic;
subangular to subrounded; well sorted; color l0YRS5/2.

59’ to 60°

90% recovered. Loose, uncompacted. Medium-grained sand; 50% basalt and 50% felsic;
subangular to subrounded; well-sorted; color 10YR5/2.

60’ to 61°

85% recovered. Moderately compact. Medium-grained sand; 50% basalt and 50% felsic;
subangular to subrounded; well-sorted; color 10YR5/2. Color bands and fining-upward
sequences 0.4 to 0.8 in thick.

61’ to 62°

90% recovered. Compact. Medium-grained sand; 50% basalt and 50% felsic; subangular
to subrounded; well-sorted; color 10YRS5/2. Faint color banding.

62’ to 664°6”

Not opened, physical properties testing.
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64°6” to 65°6”

80% recovered. Slightly moist, slightly compact in middle of core, disturbed. (Opened
previously for LBL oxygen isotope study.) Fine- to medium-grained sand: 55% medium-
grained, 40% fine-grained, 5% coarse; 35 to 40% basalt and 60 to 65% felsic; subangular
to angular; well-sorted; color 10YR5/2.

65’6 to 66°6”

Not opened, physical properties testing.

66°6” to 67°6”

90% recovered. Loose, not compact. Medium- to coarse-grained sand; 50% basalt and
50% felsic; subangular to subrounded; well sorted; color 10YRS/2.

67°6” to 68’

No recovery.

68’ to 69’

85% recovered. Not compact. Medium-grained sand; 50% basalt and 50% felsic;
subangular to subrounded; well-sorted; color 10YR5/2. Contains CaCOs-rich nodules up
to 0.8 in (diameter) between 68’2 and 68°4”.

69’ to 70°

85% recovered. Fairly compact. Between 69’ and 69°4”, medium-grained sand in 0.2-in-
thick bands; from 69’4 to 70’ is medium- to coarse-grained sand; 50% basalt and 50%
felsic; subangular to subrounded; well-sorted; color l0YRS/2.

70’ to 71°

90% recovered. Dry, loose, uncompacted. Medium- to coarse-grained sand; 50% basalt
and 50% felsic; subangular to subrounded; well-sorted; color LOYRS/2.

71’ to 72°

90% recovered. Moderately compact. Medium- to coarse-grained sand; 50% basalt and
50% felsic; subangular to subrounded; well-sorted; color 10YR5/2. From 71’7 to 71°9”
is a silty layer containing color bands ~0.4 in wide.

72’ to 73’

85% recovered. Dry, loose. Medium- to coarse-grained sand; fine- to medium-grained
sand with silt between 72°10° and 73’; 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color 10YR5/2.

73’ to 74’

90% recovered. Moderately compacted. Paleosol? Medium- to fine-grained sand,
cemented with CaCOj; between 73’ and 73’4”; lower part of core is composed of medium-
to coarse-grained sand; 50% basalt and 50% felsic; subangular to subrounded; well-sorted;
color 10YR5/2.

74’ to 75°

85% recovered. Loose, uncompacted. Medium- to coarse-grained sand; 50% basalt and
50% felsic; subangular to subrounded; well-sorted; color 10YRS5/2.

75 to 76’

95% recovered. Fairly compact. Medium- to coarse-grained sand (mostly coarse), with
fining-upwards bands about 0.8 to 1.2 in wide; 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color 10YR5/2.

76’ t0 76°6”

No recovery.

76°6” to 77°6”

80% recovered. Uncompacted. Uppermost 2.5 in is empty; from 76’8.5” to 77°3” is
medium- to fine-grained, CaCO;-cemented sand, poorly sorted; from 77’3 to the bottom
of the core is medium- to coarse-grained sand. All material is fairly well-sorted;
subangular to subrounded; color l0YRS5/2.

776" to 78°6”

80% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Medium- to coarse-grained sand: 65% medium- to fine-grained; 35% coarse;
30% basalt and 70% felsic; angular to subangular; moderately sorted; color 10YRS5/2.

7867 to 79°6”

95% recovered. Very compact. Medium- to coarse-grained sand, with bands of fining-
upwards sequences 1.2 to 1.6 in wide; 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color 10YR5/2.
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79°6” to 80°6”

95% recovered. Well-compacted. Medium- to coarse-grained sand, with subtle fining-
upwards sequences ~0.8 in wide each; 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color 10YR5/2.

80°6” to 96’

No recovery.

96’ to 97’

80% recovered. Slightly moist, uncompacted. Medium- to coarse-grained sand (mainly
medium-grained); subangular to subrounded; well-sorted; color LOYRS5/2.

97’ to 98’

85% recovered. Slightly moist, not compact. Medium- to fine-grained sand, with fining-
upward sequences about 1.2 in wide; 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color 10YR5/2.

98’ to 99’

85-90% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Medium- to fine-grained sand: 50% medium, 50% fine; 40% basalt and 60%
felsic; angular to subangular; well-sorted; color l0YR6/2.

99’ to 100°

90% recovered. Moderately compact. Fine- to medium-grained sand between 99’ and
99’8.7”; medium- to coarse-grained sand between 99°8.7” to 99°11.8”; 50% basalt and
50% felsic; subangular to subrounded; well-sorted; color 10YRS5/2.

110’ to 119°

No recovery.

119’ to 1207

90% recovered. Not compact. One large fining-upward sequence: medium-grained sand
in lower part, fine-grained sand in uppermost 2.4 in of core; 50% basalt and 50% felsic;
subangular to subrounded; well-sorted; color 10YR5/2.

120’ to 121°

95-100% recovered. Medium-grained sand, with 0.8-in-wide fining-upwards bands
apparent; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; I0YRS5/2.

121’ to 1227

85% recovered. Dry, slightly compact, disturbed. (Opened previously for LBL oxygen
isotope study.) Fine to very fine sand, thin (<0.1 in wide) coherent layers visible between
121°2.4” and 121°8.3” of very fine-grained sand between darker, basalt-rich medium-
grained layers; 60% fine-grained, 40% medium-grained; very fine-grained loose sand
between 121°8.7” and 121°117; lowermost 1 in of core empty; no HCl reaction; 45%
basalt and 55% felsic; well-sorted; color 10YRS5/2.

122° to 123°

98% recovered. Compact. From the top of the core to 122°0.6” is fine-grained sand; from
122°0.6” to 122°3.5” is very coarse sand with color banding; from 122°3.5” is a 0.08-in-
wide very fine clay layer, iron-stained at the top; from 122°3.5” to 122°10.2” is the top of
another fining-upwards sequence, medium-grained sand; from 122°10.2” to 122°11.8” is
coarse-grained sand at the bottom of this sequence; 50% basalt and 50% felsic; subangular
to subrounded; well-sorted; color I0YR5/2.

123’ to 149’

No recovery.

149’ to 150°

90% recovered. Slightly compact. Medium- to coarse-grained sand, with fining-upwards
sequences about 0.8 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color 10YR5/2. A transition from sand above to more silt below occurs at
149°10.2”. Pebbles about 0.8 in (diameter) occur at 149°4”.

150’ to 151°

90% recovered. Well-compacted. Medium- to coarse-grained sand, some coarse basalt-
rich layers fining upwards in layers ~0.8 in wide; 50% basalt and 50% felsic; subangular
to subrounded; well-sorted. Color 10YRS5/2

151° to 152°

90% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Sand: 70% medium-grained, 30% fine-grained, coarse layer with grains up to
0.12 in (diameter) between 151°5.5” and 151°5.9”; 40% basalt and 60% felsic; subangular
to subrounded; moderately sorted; color L0YR6/2.
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152’ to 153°

90% recovered. Moderately compact. Medium- to fine-grained sand, with subtle fining-
upwards sequences ~3.5 in wide; subangular to subrounded; well-sorted; color I0YRS/2.

153’ to 163°6”

No recovery.

163°6” to 164°6”

80% recovered. Loose, uncompacted, poorly consolidated. Medium- to fine-grained sand,
one fining-upwards sequence; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color 10YRS5/2,

164’6 to 165°6”

95 recovered. Compact. Medium- to fine-grained sand, with subtle upward-fining
sequences ~2 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-sorted,;
color 10YR5/2.

165’6 to 166°6”

95% recovered. Compact. Fine- to medium-grained sand, with fining upward sequences
~3 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color
10YR5/2.

166’6 to 167°6”

90% recovery. Moderately compact. Medium- to fine-grained sand; with fining upward
sequences ~2 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-sorted.
The zone between 167°2.5” and 167°2.9” is lined at the top and bottom by brownish silt
stringers <0.04 in wide. Color 10YRS5/2

167°6 to 168’

No recovery.

168’ to 169’

85% recovered. Compact. Mainly medium- to coarse-grained sand; at 168°4.7” is a
caliche zone ~1.1 in thick showing soft-sediment deformation, with a lobe protruding 3 to
7.5 in out of the band; at 168°10.6” is a 0.11-in-wide clay layer at the top of an upward-
fining sequence; fine sand between 168°10.6” to 168°11.8”.

169’ to 170°

98% recovered. Well-compacted. Medium- to fine-grained sand, one large fining-
upwards sequence; 50% basalt and 50% felsic; subangular to subrounded; well-sorted;
color 10YR5/2. Contact between one fining-upwards sequence above and another below
at 169°10.6™.

170’ to 1717

95% recovered. Compact. Medium- to coarse-grained sand, with fining-upward
sequences 1-2 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-sorted;
color 10YR5/2.

171’ to 172°6”

Not opened, physical properties testing.

172°6” to 173°6”

80% recovered. Loose, uncompacted, poorly consolidated. Coarse- to medium-grained
sand, mostly coarse, with pebbles up to 0.4 in (diameter) in a layer between 173°0.3” to
17371.9”; subangular to subrounded; fairly sorted; color l0YRS5/2.

173°6” to 174°6”

95% recovered. Compact. Medium- to coarse-grained sand, with fining upwards
sequences (coarse to fine) each ~0.8 in wide; 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color 10YR5/2.

174°6” to 175°6”

95% recovered. Well-compacted. Medium- to coarse-grained sand, with upward fining
sequences ~0.8 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color 10YRS5/2,

175°6” to 176°6”

95% recovered. Compact. Medium- to coarse-grained sand, with color bands of upward-
fining sequences about 1.2 in wide; 50% basalt and 50% felsic; subangular to subrounded;
well-sorted; color 10YR5/2.

176°6” to 179’

No recovery.
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179’ to 180°

90% recovered. Moist, moderately compact. Medium- to coarse-grained sand, with
fining-upwards sequences ~3.5 in wide; 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color 10YR5/2.

180° to 181°

95% recovered. Well-compacted. Medium- to coarse-grained sand, with upwards-fining
sequences 2 to 2.8 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color IOYRS5/2. At 180°1.6” is a layer of clay ~0.04 in wide.

181 to 182°

90% recovered. Well-compacted. Medium- to coarse-grained sand, containing fining-
upwards sequences mostly ~1 in but up to 5.5 in wide, with 0.4-in-wide sequences within
the thicker bands; 50% basalt and 50% felsic; subangular to subrounded; well-sorted;
color 10YR5/2.

182’ to 183°

85% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope
study.) Sand: 75% medium- and fine-grained, 25% coarse; 40% basalt and 60% felsic;
subangular to subrounded; moderately well-sorted; color l0YR6/2.

183’ to 219’

No recovery.

219’ to 220°

95% recovered. Moderately compact. Coarse- to very coarse-grained sand, with a pebbly
zone between 219°4.7” and 219°6.3” containing pebbles mainly of basalt up to 0.8 in
(diameter); 60% basalt and 40% felsic; subangular to subrounded; well-sorted; color
10YRS5/2.

220’ to 221°

90% recovered. Compact. Medium- to very coarse-grained sand, with pebbles up to 0.4
in (diameter) and fining-upwards sequences ~3 in wide; 50% basalt and 50% felsic;
subangular to subrounded; well-sorted; color 10YR5/2.

2217 to 222°

95% recovered. Compact. Coarse- to very coarse-grained sand, with clasts up to 0.8 in
(diameter); coarse basalt-rich bands and upward-fining sequences 2 to 2.5 in wide; 50%
basalt and 50% felsic; subangular to subrounded; well-sorted; color 10YR5/2.
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Depth Below Surface
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Description of Core from Borehole C3827

0’ to 53.5°

No recovery.

53’6 to 54°6”

45% recovered. Moist, compact. Medium- to coarse-grained sand: 15% very coarse,
30% coarse, 60% medium-grained, with grains up to 0.1 in (diameter); 50% basalt and
50% felsic; angular to subangular; moderately well-sorted; color I0YRS5/2.

54°6” to 55°6”

95% recovered. Moist, compact. Medium- to coarse-grained sand, with upwards-fining
sequences ~0.8 in wide; 50% basalt and 50% felsic, subangular to subrounded; well-
sorted; color 10YRS5/2,

55’6 to 56°6”

100% recovered. Moist, compact. Medium- to coarse-grained sand with crude, subtle
upwards-fining sequences ~ 2 in wide; medium- to coarse-grained sand between 56°5.4”
and 56°5.8”; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color
10YRS5/2. A fine-grained sand to silt lens between 56’4.2” and 56°5.4” has a 0.04 in layer
of clay at the bottom and top.

56°6” to 57°6”

93% recovered. Moist, compact. Coarse sand from top of core to 56°7.8”; very coarse
sand between 56°7.8” and 56’11.5”” medium-grained sand between 56’11.5” and 57°0.3”,
a dark band containing ~60% basalt; continued coarsening downward, from 57°0.3” to
57°5.87; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color
10YRS5/2.

57°6” to 58’

No recovery.

58’ to 59°

95% recovered. Moist, moderately compact. Medium- to coarse-grained sand; 50%
basalt and 50% felsic; subangular to subrounded; well-sorted; color 10YR5/2.

59’ to 60°

96% recovered. Moist, moderately compact. Medium- to coarse-grained sand; 50%
basalt and 50% felsic; subangular to subrounded; well-sorted; color 10YR5/2.

60’ to 61°

99% recovered. Moist, compact. Medium-grained sand from the top of core to 60°6.7”,
with color bands 0.8 to 1.2 in wide; coarse to very coarse sand between 60°6.7” and
6079.4”, with pebbles up to 0.8 in (diameter) at 60°9.4”; coarse sand between 60°9.4” and
bottom of core; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color
10YRS5/2.

61’ to 62°

95% recovered. Slightly moist, compact. Medium- to coarse-grained sand, with upwards-
fining sequences (very coarse to medium-grained sand) ~2.8 in wide and pebbles up to 0.6
in (diameter); 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color
10YRS5/2.

62’ t0 62°6”

No recovery.

62°6” to 63°6”

95% recovered. Compact. Moist, medium-grained sand from top of core to 62°8”;
bioturbated, calcareous paleosol, medium- to fine-grained between 62’8 and 62°11.97;
dry, coarse-grained sand with disseminated CaCOj; and pebbles up to 0.2 in (diameter)
between 62°11.9” and 63°5”. Color 10YRS5/2.
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63°6” to 65°6”

Not opened, physical properties testing.

65’6 to 66°6”

92% recovered. Moist, compact. Very coarse-grained sand from the top of core to
65’11.5”; coarse sand between 65°11.5” and the bottom of core; subangular to
subrounded; well-sorted; color 10YR5/2.

66°6” to 76’

No recovery.

76 to 77’

100 recovered. Moist, slightly compact (more compact near the bottom of core).
Medium- to coarse-grained sand, with faint color banding 0.8 to 1.2 in wide in the bottom
half of core; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color
10YRS5/2.

77 to 78’

100% recovered. Moist, compact. Medium- to coarse-grained sand, with upwards-fining
sequences 1.2 to 2.8 in wide; a prominent upwards-fining sequence between 77°7.9” and
77°11.8”; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color
10YRS5/2.

78 to 79°

100% recovered. Moist, compact. From the top of core to 7873.5”, coarse to very coarse
sand at the top to medium-grained sand at the bottom, with color bands ~0.4 in wide; from
78°3.5” to 78’5.3”, a fine sand-silt band; from 78°5.3” to 7879.1”, coarse to very coarse
sand; from 78°9.17to the bottom of core, coarse sand at the top to medium-grained sand at
the bottom, with a band of fine material at 7879.4”"; 50% basalt and 50% felsic; subangular
to subrounded; well-sorted; color I0YR5/2.

79’ to 80’

95% recovered. Moist, compact. Two prominent fining-upwards sequences: between
79°0.4” and 79°7.7”, a sequence of medium- to fine-grained sand; between 79°7.7” and
79°11.8”, a sequence of medium- to very fine-grained sand; color banding due to basalt
between 79°4.7” and 79°7.5”; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color 10YRS5/2,

80’ to 98’

No recovery.

98’ to 99’

95% recovered. Moist, coarse to very coarse sand from the top of core to 98°77; drier,
medium- to coarse-grained sand fining upwards between 98’7 and the bottom of core;
50% basalt and 50% felsic; subangular to subrounded; well-sorted; color 10YRS5/2.

99’ to 100°

100% recovered. Slightly moist, compact. Medium-grained sand; 50% basalt and 50%
felsic; subangular to subrounded; well-sorted; color l0YRS/2.

100’ to 101°

100% recovered. Slightly moist, compact. Fine- to coarse-grained sand, in one large
fining-upwards sequence; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color 10YRS5/2,

101’ to 102°

95% recovered. Slightly moist, well-compacted. Medium-to coarse-grained sand, with a
band of finer-grained sand between 101°7.5” and 101°8.77; 50% basalt and 50% felsic;
subangular to subrounded; well-sorted; color 10YR5/2.

102° to 1197

No recovery.

110° to 1207

100% recovered. Moist, compact. Medium- to coarse-grained sand, with the uppermost
2.8 in of core slightly more coarse, and containing color bands 1.5 to 2 in wide, probably
upwards-fining; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color
10YR5/2.

120’ to 121°

100% recovered. Slightly moist, compact. Medium- to coarse-grained sand, with color
bands ~0.8 in wide and subtle upwards-fining sequences(?); 50% basalt and 50% felsic;
subangular to subrounded; well-sorted; color 10YR5/2.

C2




Depth Below Surface

(feet and inches) Description of Core from Borehole C3827

121 to 1227 100% recovered. Slightly moist, compact. Medium- to coarse-grained sand, with color
bands ~0.8 in wide and subtle upwards-fining sequences(?); 50% basalt and 50% felsic;
subangular to subrounded; well-sorted; color 10YR5/2.

1227 to 123° 90% recovered. Slightly moist, compact. Medium- to coarse-grained sand, with color
bands ~0.8 in wide and subtle upwards-fining sequences(?); 50% basalt and 50% felsic;
subangular to subrounded; well-sorted; color 10YR5/2.

123’ to 149’ No recovery.

149’ to 150° 93% recovered. Dry, slightly compact, fairly loose. Medium- to coarse-grained sand;
50% basalt and 50% felsic; subangular to subrounded; well-sorted; color 10YRS5/2.

150" to 151” 90% recovered. Dry, moderately compact. Medium-grained sand, with grains up to 0.2 in
(diameter); subangular to subrounded; well-sorted; color I0YRS5/2.

151° to 152’ 90% recovered. Dry, moderately compact. Medium- to fine-grained sand, with upwards-
fining bands ~1.2 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color 10YRS5/2,

152 to 153’ 90% recovered. Dry, moderately compact. Medium- to fine-grained sand; 50% basalt and

50% felsic; subangular to subrounded; well-sorted; color 10YRS5/2.

153’ to 153°6”

No recovery.

153’6 to 154°6”

95% recovered. Moderately moist, uncompacted. Medium- to coarse-grained sand; 50%
basalt and 50% felsic; subangular to subrounded; well-sorted; color 10YR5/2.

154’6 to 155°6”

95% recovered. Dry, moderately compact. Medium- to coarse-grained sand from the top
of core to 154°11.5”; from 154°11.5” to the bottom of core, very coarse sand with pebbles
up to 1 in (diameter); most pebbles are found in a layer at 15573.8”"; 50% basalt and 50%
felsic; subangular to subrounded; well-sorted; color l0YRS/2.

155’6 to 156°6”

95% recovered. Dry, slightly compact. Coarse sand with pebbles up to 0.4 in (diameter)
from the top of core to 155°11.5” ; medium- to coarse-grained sand between 15511.5”
and 156°5.8”; pebbles up to 1.6 in (diameter) at 156°3.8”; 50% basalt and 50% felsic;
subangular to subrounded; well-sorted; color 10YR5/2.

156’6 to 157°6”

95% recovered. Dry, slightly compact. Fine- to medium-grained sand, with fining-
upwards sequences ~1.2 in side; 50% basalt and 50% felsic; subangular to subrounded;
well-sorted; color 10YR5/2.

157°6” to 158’

No recovery.

158’ to 159°

95% recovered. Dry, slightly compact. Uppermost 1.6 in of core is empty; fine-grained,
compact paleosol cemented with CaCO3 between 15871.6” to 158°5.17; less cemented
medium- to fine-grained sand between 158°5.1” and 158°8.7”; from 15878.7” to the
bottom of core, slightly cemented, compact medium- to fine-grained sand; 50% basalt and
50% felsic; subangular to subrounded; well-sorted; color 10YRS5/2.

159’ to 160°

98% recovered. Moist, compact. Medium- to coarse-grained sand with upwards-fining
sequences 0.8 to 1.2 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color 10YRS5/2,

160’ to 161°

97% recovered. Dry, moderately compact. Medium- to fine-grained sand, with fining-
upwards sequences ~0.8 in wide; 50% basalt and 50% felsic; subangular to subrounded;
well-sorted; color 10YR5/2.
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Depth Below Surface
(feet and inches)

Description of Core from Borehole C3827

161° to 162’

96% recovered. Dry, slightly compact. Medium- to fine-grained sand, with fining-
upwards sequences (possibly fining-downwards?) 0.8 to 1.2 in wide; 50% basalt and 50%
felsic; subangular to subrounded; well-sorted; color l0YRS/2.

162’ to 162°6”

No recovery.

162°6” to 163°6”

90-95% recovered. Dry, slightly compact. Fine- to medium-grained sand: 65% fine-
grained, 35% medium-grained, trace of coarse sand. From the top: to 162’8” down,
disturbed and loose; between 162°7.2” and 162°8” down, possible layer of well-cemented
(with CaCOs;), fine- to very fine-grained sand, but mostly disturbed; between 162’8 and
163°0.9”, mainly fine-grained sand with faint color bands 0.8 to 1.6 in wide; between
163°0.9” and 163’4.2”, mainly medium-grained sand with faint color bands 0.4 to 0.8 in
wide; between 163°4.2” and bottom of core is disturbed and loose. 40% basalt and 60%
felsic; subangular to angular; well-sorted; slight HCI reaction; color l0YR6/2.

163°6” to 164°6”

Not opened, physical properties testing.

164’6 to 165°6”

95% recovered. Dry, loose, uncompacted. Medium- to fine-grained sand; 50% basalt and
50% felsic; subangular to subrounded; well-sorted; color 10YRS5/2.

165’6 to 166°6”

90% recovered. Dry, moderately compact. Fine-to medium-grained sand, with upwards-
fining sequences ~0.8 in wide; 50% basalt and 50% felsic; subangular to subrounded;
well-sorted; color 10YR5/2.

166’6 to 179’

No recovery.

179’ to 180;

95% recovered. Dry, loose. Uppermost 1.2 in of core empty; coarse to very coarse sand
between 179°1.2” and 179°2.8”; very coarse sand between 179°2.8” and 179°6.57;
medium- to coarse-grained sand from 179°6.5” to bottom of core; pebbles up to 0.8 in
(diameter) in upper 6.5 in of core; 50% basalt and 50% felsic; subangular to subrounded;
well-sorted; color 10YR5/2.

180° to 181°

98% recovered. Dry, compact. Medium- to coarse-grained sand, with color bands
(upwards-fining sequences) 0.8 to 1.2 in wide; 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color 10YR5/2.

181 to 182°

96% recovered. Dry, well-compacted. Medium- to coarse-grained sand, with color bands
(upwards-fining sequences) 0.8 to 1.2 in wide; 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color 10YR5/2.

182’ to 183°

99% recovered. Dry, well-compacted. Medium- to coarse-grained sand, with color bands
(upwards-fining sequences) 0.8 to 1.2 in wide; 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color 10YR5/2.

183’ to 219’

No recovery.

219’ to 220°

75% recovered. Dry, not compact. Coarse to very coarse sand, with pebbles, mainly of
basalt, up to 0.8 in (diameter); 50% basalt and 50% felsic; subangular to subrounded,;
well-sorted; color 10YR5/2.

220’ to 221°

96% recovered. Dry, compact. Uppermost 1.2 in of core is empty; between 220°1.2” to
220°6.3”, very coarse sand; between 220°6.3” and 220°7.1”, medium- to coarse-grained
sand; between 220°7.1” and bottom of core is coarse and very coarse sand; pebbles mostly
0.8 in (diameter) but up to 0.8 in; subtle color bands (fining-upwards sequences) ~1.2 in
wide throughout core; 50% basalt and 50% felsic; subangular to subrounded; well-sorted;
color 10YR5/2.

2217 to 222°

95-100% recovered—not opened.
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Depth Below Surface
(feet and inches)

Description of Core from Borehole C3827

222’ t0 223’

85% recovered. Dry, moderately compact (especially in lower part of core). Uppermost
0.8 in of core is empty; between 222°0.8” and 222°6.3”, very coarse sand, with pebbles up
to 0.8 in (diameter), containing a 0.2-in-wide medium-grained sand layer at 222°5.1”;
between 222°6.3” and 222°10.6”, medium- to coarse-grained sand; core is empty between
222710.6” and the bottom; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color 10YRS5/2,
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Depth Below Surface
(feet and inches)

Description of Core from Borehole C3828

0’ to 53°6”

No recovery.

53’6 to 55°6”

99% recovered. Moist, compact. Medium- to coarse-grained sand, with a 0.2-in-wide silt
band at 54°0.7” and subtle upwards-fining sequences ~1.2 in wide; 50% basalt and 50%
felsic; subangular to subrounded; well-sorted; color 10YRS5/2.

55’6 to 57°6”

90% recovered. Moist, compact. Medium- to coarse-grained sand; 50% basalt and 50%
felsic; subangular to subrounded; well-sorted; color l0YRS/2,

57°6° to 58’ No recovery.

58’ to 60° 95% recovered. Moist, compact. Medium- to coarse-grained sand; 50% basalt and 50%
felsic; subangular to subrounded; well-sorted; color l0YRS/2,

60’ t0 62°6” No recovery.

62°6” to 64°6”

97% recovered. Moist, compact. Medium- to coarse-grained sand, with subtle upwards-
fining sequences; 50% basalt and 50% felsic; well-sorted; color I0YR5/2.

64°6” to 65°6”

97% recovered. Moist, compact. Medium- to coarse-grained sand, with upwards-fining
sequences ~1.1 in wide, scattered pebbles up to 0.8 in (diameter) and a silt layer 0.11 in
wide at 65°4”; 50% basalt and 50% felsic; subangular to subrounded; color 10YRS5/2.

65°6” to 153°

No recovery.

153’ to 155°

60% recovered. Moist. Empty between 153 and 153°9.47; silt layer from 153’2 to
153°2.4” separating medium- to fine-grained sand below from medium- to coarse-grained
sand above; silt lens ~0.4 in wide at 153°11”. Medium- to coarse-grained sand’ 50% basalt
and 50% felsic; subangular to subrounded; well-sorted; color I0YRS5/2.

155’ to 158°

Not opened, physical properties testing. Sample interval 155’6 to 157°6” is compact and
contains a clastic dike, 1.2” wide and composed of very fine to fine-grained sand, cutting
through medium-grained sand that is 20% basaltic and 80% felsic (light-colored) on one
side and 50% basaltic and 50% felsic (dark-colored) on the other side of the dike.

158’ to 160°

100% recovered. Moist, compact. Layered: 158 to 158°3.57, silt lens; 15873.5” to
159°1.8”, upwards-fining sequence; 159°1.8” to 159°3”, banded layers of finer and coarser
material; 159°3” to 159°4.1”, band of sand with fine-grained clay at the top and bottom;
159°4.1” to 159’8”, upwards-fining sequence; 159’8 to 159°8.3”, layer of clay at the top of
the lowermost upwards-fining sequence; 159°8.3” to the core bottom, fine- to medium-
grained sand. Color I0YRS5/2.

160’ to 162’

96% recovered. Moist, compact. Medium- to coarse-grained sand, with a possible
paleosol between 161°5.7” and 161°9.7” 50% basalt and 50% felsic; subangular to
subrounded; well-sorted; color I0YR5/2.

162° t0 162°6”

No recovery.

162°6” to 164°6”

100% recovered. Moist, compact. Medium-grained sand, with crude banding ~0.8 in
wide; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color l0YRS5/2,

164’6 to 166°6”

96% recovered. Moist, compact. Medium- to fine-grained sand, with subtle upwards-
fining sequences; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color
10YR5/2.
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Appendix E

Summary of Spectral Gamma Logging
2002 Immobilized Low Activity Waste Well Installation

RG McCain
Stoller — Grand Junction Team

E.1 Introduction

High-resolution spectral gamma logging was performed in three boreholes (299-E17-22, 299-E17-23,
and 299-E17-25) in the vicinity of the proposed site for the Immobilized Low Activity Waste (ILAW)
disposal site. High-resolution spectral gamma logging provides a total gamma log, as well the
distribution of naturally occurring radionuclides (*’K, >**U, and ***Th). This information provides some
indication as to the nature of the surrounding sediments and is useful for stratigraphic correlation. In
addition, any man-made gamma-emitting radionuclides (**’Cs, “’Co, **"**Eu-#**U) that may be present
can be identified and quantified.

E.2 Methods

The ILAW boreholes were logged by the spectral gamma logging system (SGLS), which uses a
cryogenically cooled high purity germanium (HPGe) detector with an intrinsic efficiency of
approximately 35 percent.

With the SGLS, gamma energy spectra are collected in “move-stop-acquire” mode where the detector
sonde is held stationary for each measurement and then moved a specified depth increment to the next
measurement point. For the ILAW boreholes, a depth increment of 1 ft was used. System gain is
adjusted as necessary to maintain a consistent channel relationship for a marker peak (typically the K
peak at 1461 keV). Typical count times were 200 seconds. Individual gamma energy spectra are recorded
using 4096 channels, where channel number is related to gamma energy level. Pre-run and post-run
verification measurements are made at the beginning and end of each logging day to provide the channel-
to-energy calibration and to assess system performance.

Evaluation of gamma energy spectra provides identification and quantification of naturally occurring
and man-made radionuclides on the basis of characteristic energy emissions associated with their decay.
Only gamma rays of sufficient energy to penetrate the steel borehole casing and sonde housing can be
detected by the SGLS. Radionuclides that emit one or more gamma rays at energies between about 150
and 2,800 keV are detectable with the SGLS. The minimum detection level (MDL) is dependent upon
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detector efficiency at the appropriate energy level, background activity, and the yield (gamma rays
emitted, on average, per decay). Factors such as casing, water, shielding, and the presence of other
radionuclides also have an effect. Tables E.1 and E.2 summarize naturally occurring and man-made
radionuclides that can be detected with the SGLS. The terms “primary gamma ray” and “secondary
gamma ray” are used to differentiate between the more prominent gamma energy peaks and other, less
prominent peaks that may be useful for confirmation. The values indicated in bold are those generally
used to calculate concentrations.

Conventional gamma spectra analysis software is used to detect gamma energy peaks, identify the
source radionuclide, and determine the net count rate, counting error, and minimum detectable activity.
From the net count rate (P, cps) for a specific energy peak, the apparent concentration of the source
radionuclide (C, pCi/g) is determined by:

Cc

a

= 27'}?27x[(E)>< DICx K, xK xK . xP,,

where Y is the radionuclide yield, I(E) is the logging system calibration function, DTC is the dead time
correction, and K., K,,, and K are energy-dependent correction factors for casing, water, and shielding.
The calibration function, I(E), is unique for each combination of sonde and logging vehicle. Corrections
for dead time and shielding were not applicable to the ILAW data. Values of the calibration function are
updated annually and documented in calibration certificates and a calibration report (Koizumi 2002).
Concentration error and MDL are calculated from count error and minimum detectable activity using
similar equations. The reported concentration error is based on only the estimated counting error. No
effort is made to include the effects of errors in the calibration function or correction factors. These errors

Table E.1. Naturally Occurring Gamma-Emitting Radionuclides

Primary Gamma Rays ‘ Secondary Gamma Rays”
Radionuclide Daughter E (keV) Y (%) Daughter E (keV) Y (%)
0K 1460.83 10.67
22Th 22py, 238.63 43.30 BAC 911.21 26.60
2081 2614.53 35.64 ZEAg 968.97 16.17
el 583.19 30.36 BAC 338.32 11.25
s 214Bj 609.31 44.79 24pp 295.21 18.50
2l4pp 351.92 35.80 24Bj 1120.29 14.80
24 1764.49 15.36

(a) Secondary gamma rays with yields less than 10% are not shown

(b) Attainment of secular equilibrium between ***U and *'*Bi/*'*Pb requires long time periods
on the order of a million years. Activities of both *'*Bi and *'*Pb are commonly assumed to
be equal to the activity of naturally occurring ***U. However, these radionuclides are short-
term daughter products of ***Rn, and accumulations of radon gas inside the casing may
temporarily elevate the decay activities of *'*Bi/*'*Pb relative to the decay activity of ***U.
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Table E.2. Man-Made Gamma-Emitting Radionuclides

Primary Gamma Rays ‘ Secondary Gamma Rays
Radionuclide | Half Life (Years) | E (keV) Y (%) E (keV) \ Y (%)
0Co 52714 1332.50 99.98
1173.24 99.90
1%Ru 1.0238 511.86 20.40 621.93 9.93
123gh 2.7582 427.88 29.60 600.60 17.86
635.95 11.31
463.37 10.49
1263n 1.E+5 414.50 86.00 666.10 86.00
694.80 82.56
BiCs 2.062 604.70 97.56 795.85 85.44
B7Cs 30.07 661.66 85.10
2Ry 13.542 1408.01 20.87 121.78 28.42
344.28 26.58
BEy 8.593 1274.44 35.19 123.07 40.79
72331 20.22
gy 4.7611 105.31 21.15
U 7.038E+08 185.72 57.20 205.31 5.01
Himpa (BU@) 4.47E+09 1001.03 0.84 811.00 0.51
766.36 0.29
“°Pu 24110 129.30 0.0063
375.05 0.0016
413.71 0.0015
1 Am 432.2 59.54® 35.90 102.98 0.02
335.37 0.0005
368.05 0.0002
662.40 0.0004
772.01 0.0002
(a) “*"Pa is a short-term daughter of >**U. Secular equilibrium is achieved relatively
quickly. Because of the relatively low gamma yield, this peak is not observed when
only background levels of naturally occurring ***U are present. Hence, the presence of
gamma peaks associated with ***™Pa without corresponding peaks associated with *'*Pb
and *'*Bi indicates the presence of chemically processed uranium.
(b) The 59.54-keV gamma ray may not be detectable in thick casing.

are discussed in the calibration report (Koizumi 2002). The term “apparent concentration” is used
because the calibration model is based on an effectively infinite, homogeneous distribution uniformly
distributed about the borehole axis.

The MDL for a radionuclide represents the lowest concentration at which the positive identification
of a gamma-ray peak for that radionuclide is statistically defensible. A description of the MDL

calculation is included in the data analysis manual (manual in revision).

On the Hanford Site, >’Cs is the most commonly detected man-made radionuclide. In routine
analysis, spectral regions of interest are “forced” for the 662-KeV peak associated with *’Cs, and an
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MDL is calculated for each depth, whether or not "’Cs is actually detected. For other man-made
radionuclides, MDLs are calculated only when a photon energy peak is detected.

The MDL for "*’Cs is typically about 0.2 pCi/g. The MDL differs slightly for cach spectrum
depending upon count time, background activity and concentrations of other radionuclides at the data
point, as well as casing thickness. The MDL for ®Co is about 0.1 pCi/g; the MDL for "**Eu is
approximately 0.5 pCi/g; and the MDL for ***U is approximately 14 pCi/g.

Natural and man-made radionuclide concentrations, total gamma count rate, and dead time are plotted
as a function of depth. These plots are included in a Log Data Report that also summarizes borehole
construction details, logging conditions, analysis notes, and log plot notes, as well as a brief discussion of
results and interpretations.

E.3 Results

Log plots for the three ILAW boreholes are included as Figures E.1, E.2 and E.3. The borehole log
data were acquired inside a 4-inch diameter stainless steel casing with 0.125-inch wall thickness, which
had been installed in the 9-inch diameter borehole. The annular space between the casing and the
borehole wall was filled with granular bentonite. This completion method resulted in relatively poor
detection conditions for naturally occurring radionuclides. Gamma rays originating in the surrounding
formation are attenuated by the annular seal between the casing and the borehole wall, and there is
interference with gamma rays originating from natural radionuclides (particularly *K) in the bentonite,
with the result that total gamma activity is somewhat reduced and the use of potassium, uranium and
thorium logs for stratigraphic correlation is impaired.

No man-made radionulcides were detected in the ILAW boreholes. Isolated occurrences of 'Cs at
the MDL are shown on the log plots, but these are the result of “forcing” a region of interest for the
661.62 KeV peak in each spectra. Examination of individual spectra in which "*’Cs appeared to have
been detected failed to provide any evidence of an energy peak at 661.62 KeV. These isolated
occurrences are most likely the result of statistical fluctuations in the counting process and do not
represent credible contamination,

Some difficulties with equipment were encountered during logging. Logging activities began with
one SGLS (Gamma 2B) in borehole 299-E17-22, but post-run verification spectra began to fall outside
the acceptance criteria. Verification spectra were examined and no immediate cause for the degradation
of performance could be determined. Experimental log runs were made with another sonde and it was
determined that the source of the problem was most likely in the logging cable or surface data collection
system. Repeat logging sections showed significant discrepancies in the **Th concentration determined
from the 2614.53 KeV peak. Comparison of spectra indicated that there appeared to be a loss of
efficiency beginning at approximately 2000 KeV, and increasing with increasing energy level. All man-
made gamma-emitting radionuclides commonly encountered at Hanford are detected and quantified by
gamma rays with energies less than 1500 KeV. Therefore, the degradation of sensitivity experienced by
Gamma 2B does not appear to have a significant effect on detection and identification of man-made
radionuclides.
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Figure E.3. 299-E17-25 (C3926) Combination Plot



Another SGLS (Gamma 1D) was used to complete logging in 299-E17-22, and to collect data in
299-E17-23 and 299-E17-25.

E.4 Conclusions

Spectral gamma logging in three boreholes at the ILAW site provided plots of total gamma, *’K, ***U,
and *’Th as a function of depth. Except for a few scattered false positive indications of *’Cs, no
evidence of man-made gamma emitting radionuclides was detected. The annular seal of crushed
bentonite (or the sand pack) between the borehole casing and the borehole wall tended to obscure log
response, and the usefulness of the logs for stratigraphic correlation was somewhat limited.
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